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Lord Archbiſhop of CANTERBURY, 
Primate, of all ENGLA N D, &. 


The Surviving"? Tur USTEE of the Honour- 
able Mr. BO HL E's LECTURES. 


e 1 eg Jour GRACE, 


885 > May juſtly put theſe Lzc- 
2 105 TURES under your GRAck's 
9 Patronage, their Publication 
XIV being wholly owing to You: 
For having the Honour to be a Member 
of The RoyAL SOCIETY, as well as a 
Divine, I was minded to try what 1 
could do towards the a of 
A 2 Phi- 


9 


The DEDICATION. 


Philoſophical Matters to Theological Uſes; 
and accordingly laid a Scheme of what I 
have here publiſhed a Part of; and when 
IT had little elſe to do, I drew up what I 
had to ſay, making it rather the divert- 
ing Exerciſes of my, Leiſure Hours, than 
more ſerious *Theological Studies. This 
Work, (alchough I made a conſiderable 
| Progreſs in it at firſt, whilſt a Novelty, 
yet) having no Thoughts of publiſhing, | 
I laid aſide, until your GRACE, being in- 
formed of my Deſign by ſome of my 
Learned Friends, both of the Clergy and 
Laity, was pleaſed to call me to the un- 
expected Honour of Preaching Mr. Boyles 
ELrecTuREs: An Honour I was little a- 
ware of in my Country-Privacy, and not 
much acquainted with Perſons in High 
Stations, and not at all, particularly, with 
your GRACE. So that therefore as it plea- 
ſed your GR ACE, not only to confer an un- 
ſovght profitable Honour upon me (a 
Stranger) but alſo to continue it for Two 
Years, out of Your good Opinion of my 
Performance, in ſome Meaſure, anſwer- 
ing Mr. Boyle s End; ſo I can do no leſs 
than make this publick, grateful Ac- 
knowledgment of yourGRAcE'sgreat and 
v1 LU Favour. : 
ut 


hun wo) — 2 


The DEDICATION. 
But it is not myſelf alone; but the 


wholeLECTURE alſo is beholden to your 


GRACE's kind and pious Endeavours. Itwas 


You that encouraged this Noble Charity, 


and aſſiſted in the Settlement of it, in the 
Honourable Founder's - Life-time; and 
ſince his Death, it was You that procu- 


red a more certain Salary for the LEG 


TURERS, paid more conſtantly and duly 
than it was before *. 


— — 


* It may not only gratify the Reader's Curioſity, but alſo' be of 


Uſe for preventing Encroachments in Time to come, to give the 
following Account of Mr. Boyle's Lectures. | 


Mr. Boyle, by a Codicil, dated July the 28th, 1691, and an- 


nexed to his Will, charged his Meſſuage, or Dwelling-Houſe, in 
St. Michael's Crooked- Lane, London, with the Payment of the 
clear Yearly Rents and Profits thereof, to ſome Learned Divine in 
London, or within the Bills of Mortality, to be Elected for a Term 
not exceeding three Years, by his Grace the preſent Lord Archbi- 


hop of Canterbury (then Dr. Teniſon) Sir Henry Affurt, Sir 


Jobn Rotheram, and Fobn Evelyn, Eſq; The Buſinefs he appoint- 
ed thoſe Lectures for, was, among others, To be ready to ſatis) y 
real Scruples, and to anſwer ſuch new Oljectiens and Difficulties, 


= as might be flarted, to which good Anſwers had not been made. And 
| alſo, To Preach Eigbt Sermons in the Year, viz. the firſt Monday «of 


January, February, March, April, and May; and of September, 


October, and November. The Subject of theſe Sermons was to be, 


The Proof of the Chriſtian Religion againſt Notorious Infidels, vis. 
Atheiſts, Theifts, Pagans, Jews, and Mabometans; not deſcending 
lower to any Controverſies that are among Chriſtians themſelves, But 
by Reaſon the Lecturers were ſeldom continued above a Year, and 


that the Houſe ſometimes ſtood empty, and Tenants brake, or fail- 


ed in due Payment of their Rent, therefore the Salary ſometimes 
remained long unpaid, or could not be gotten without ſome Diffi- 
culty: To remedy which Inconvenience, his preſcnt Grace of Can- 
terbury procured a Yearly Stipend of 50 l. to be paid Quarterly for 


Ever, charged upon a Farm in the Pariſh of Brill, in the County 


of Bucks: Which Stipend is accordingly very duly paid, when de- 
manded, without Fee or Reward. | 


Theſe 


* nee 


The DEDICATION. 
Theſe Benefits, as I myſelf have been 
a Sharer of, ſo I ſhould be very ungrate- 
ful, ſhould I not duly acknowledge, and 
repay with my repeated Thanks and good 
Wiſhes. And that the Infinite Rewarder 
of ' Well-doing, may give Your GRACE 
a plentiful Reward of theſe, and Your | 
many other, both Publick and Private, | 
Beneſactions, is the hearty With of ; 


1 


Your Grace's 
Meſt Humble and Thankful te 


Fon and Servant, . 


W. DE RH AM. 
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Pes he noble Founder of the LEc- 
ros I have had the Honour of 


publiſhed Pieces; from his con- 

ſtant Deportment 11 never men- He., Bp. Burnet s 
3 g Funeral Sermon, p. 
tioning the Name of Gop with- 24. 

out a Pauſe, and viſible Stop 

in his Diſcourſe; and from the noble Founda- 


tion of his Lectures for the Honour of God, 


and the generous Stipend heallowed for the ſame. 
A And 
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To the READ ER. 


And foraſmuch as his Lectures were ap. 
1 pointed by him for the Proof of 
15 Boys the Chriſtian Religion againſt 
| Atheiſts and other notorious In- 
fidels, I thought, when ] had the Honour to be 
made his Leddurer, that I could not better come 
up to his Intent, than to attempt a Demonſtra- 
tion of the Being and Attributes of Gop, in 
what I may call Mr. Boyle's own, that is, a 
Phyſico- Theological Way. And, beſides that, 
as it was for this very Service that Twas called 
to this Honour, I was the more induced to fol. 
low this Method, by reaſon none of my learned 
and ingentous Predeceſſors in theſe Lectures, 
_ have done it on purpoſe, but only caſually, in 
a tranſient, piece-meal Manner ; they having | 
made it their Buſineſs to prove the great Points 
of Chriſtianity in another Way, which they 
have accordingly admirably done. But con ſider- 
ing what our Honourable Founder's Opinion 
was of Natural Knowledge, and that his Tn- 
tent was, that thoſe Matters, by paſſing through 
divers Hands, and by being treated off in diſſe- 
rent Methods, ſhould take in moſt of what 
could be ſaid upon the Subject; I hope my Per. 
formance may be acceptable, although one of the 
| Meaneſt. Ez 
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N As for others, who have before me done 
ſomething of this kind; as Merſenne on Ge- 
| neſis; Dr. Cockburn in his Eflays; Mr. 
| Ray in his Wiſdom of God, &c. and I my 
| ad: 
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To the READER. 
add the firſt of Mr. Boyle' Lecturers, the 
moſt learned Dr. Bentley, in bis Boyle's Le- 
ctures, the eloquent Archbiſhop of” Cambray, 
(and T hear, the ingenious Monſieur Perault hath 
ſomething of this Kind, but never ſaw it:) T ſay, 
as to theſe. learned and ingenious Authors, as the 
Creation is an ample Subject, ſo T nduſtrioufly 
endeavoured to avoid doing over again what they 
before had done; and for that Reaſon did not, 
for many Years, read their Books, until I had 
finiſhed my own, But when I came to compare 
what each of us had done, I found my ſelf in 
many Things ta have been anticipated by ſome 
or other of them, eſpecially by my Friend, the 
late great Mr. Ray. And therefore in ſome 
Places T fhortewd ny Diſcourſe, and referr'd 
to them; and in a few others, where the 


Thread of my Diſcourſe would have been in- 


1 terrupted, I have made Uſe of their Authori- 


ty, as the beſt Fudges; as of Mr. Ray's, for 
Inſtance, with Relation to the Mountains, and 
their Plants, and other Products. If then the 
Reader ſhould meet with any Thing mentioned 
before by others, and not accordingly acknow- 
ledged by me, I hope he will candidly think me 
no Plagiary, becauſe I can aſſure him I have 
all along (where I was aware of it,) cited my 
Authors with their due Praiſe. And it is ſcarce 


poſſible, when Men write on the ſame, or a Sub- 
| jed near a-kin,and the Obſervations are obvious, 


but that they muſt often hit upon the ſame Thing: 


And frequently this may 1 From Perſp 
A 


1 mak * 


To the READER. 
making Obſervations about one, and the ſame 
T hing, without knowing what each other hath 
done; which indeed, when the firſt Edition of 
my Book was nearly printed off, J found to be 
my own Caſe, having ( for want of Dr. Hook's 
Micrography being at hand, it being a very 
ſcarce Book, and many Years ſince I read it,) 
given Deſcriptions of two or three T hings, 
which I thought had not been tolerably well ob- 
ſerv'd before, but are deſcribd well by that 


curious Gentleman, 


One is a Feather, the Mechaniſm of which 
Te in the main agree in, except in his Repre- 
ſentation in Fig. I. Scheme 22.which is ſome- 
what different from what I have repreſented 
in my Fig. 18, &c. But I can ſtand by the 
Truth, tho” not the Elegance of my Figures. 
But as to the other Tones, they are ac- 
cidental, occaſion'd by our taking the Parts 
in a different View, or in a different Part 
of a Vane; and to ſay the T ruth, (not flat- 
tering myſelf, or detracting from the admira- 
ble Obſervations of that great Man,) T have 
hit upon a few J hings that eſcap'd him, being 


enabled to do ſo, not only by the 55 F ſuch 


Microſcopes as he made uſe of ; but alſo by thoſe 
made by Mr. Wilſon, which exceed all JI ever 
faw, whether of Engliſh, Dutch, or Italian 
Make; ſeveral of” which Sorts I have ſeen 
end examined. DS 
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To the RE ADE R. 


T he «ther T hings we have both of us f. 
gur'd and deſcrib'd is, The Sting of a Bee 
or Waſp; in which we differ more than in 
the laſt. But by a careful Re-examination, 
T find, that although Dr. Hook's Obſerva- 
tions are more critical than any where before, 

et they are not ſo true as mine. For as 19 


the Scabbard (as he calls it) I could never 


. diſcover any Beards thereon; and I dare be 


confident there are none, but what are on the 
two Spears. And as to the Point of the 
Scabbard, he hath repreſented it as tubular, 

or bluntiſh at the Top; but it really terminates 
in a ſharp Point, and the two Spears and the 
Poiſon come out of a Slit, or longiſh Hole, a 
little bel:ww the T op or Point. And as to the 
Spears, he makes them to be but one, and that 
the Point thereof” lies always ont of the Scab- 
bard. But by a ſtrict Eæami nation, they wall 
be found to be two, as have ſaid, and that 
they always lie wathin the Scabbard, except in 


ſtinging; as have repreſenied them in Fig. 


21. from the tranſparent Sting of aWWaſp. And 
as to the Spear being made of Foints, and 
parted into two, as his Fig. 2. Scheme 16. re- 
preſents, I could never upon a Review, diſco- 
ver it to be ſo, but imagine, that by ſeeing the 


Beards lying upon, or e the Spears, he 


might take them for Foints, and by ſeeing the 
Point of one Spear lie before the other, he 
might think the Spear was parted in two. But 
left the Reader ſhould think himſelf impoſed 


DN 


To the READER. 

upon by Dr. Hook, and my Self, it is neceſſa 
ry to be obſerved, that the Beards (or Tenter- 
'hooks, as Dr. Hook calls them) lie only on 
one Side of each Spear, not all round them; and 
are therefore not to be ſeen, unleſs they are 
laid in a due Poſture in the Microſcope, viz, 
ſide-ways, not under, or a-top the Spear. 


T he laſt T hing, (which ſearce deſerves men- 
tion) is the Mechaniſm of the Hair, which Dr. 
Hook found to be folid, like a long Piece of 
Horn, not hollow, as Malpight found it in 

' fome Animals. And T have + ak both thoſe 
great Men to be in ſome meaſure in the Right, 
the Hair of ſome Animals, or in ſome Parts 
of the Body, being very little, if at all, tubular; 
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and in others, particularly Mice, Rats, aud N 

Cats, to be as. have ä in ” Fig. 

14, Sec. a 
4 / 
| And now if my Inadvertency i in other Things / 
1 hath no worſe Effect than it hath had in theſe, 
| namely, to confirm, correct, or clear others Ob- ö 
fervations, I hope the Reader will excuſe it, 4 
1 F he meets with any more of the like Kind. | a 
1 But not being conſcious of any ſuch Thing. / 
(although probably there may be many ſuch) I 1 

am more fſollicitous to beg the Readers s Candour a 

and Favour, with Relation both to the Text 7 

and Notes: In the former of which, I fear he 7 

will think I have as much under-done, as in b 

the latter gver-done, the Matter: But for ny A 


Excuſe, 


ä 


ted in a more 


To the READER. 


Excuſe, T deſire it may be conſider'd, That the 
textual Part being Sermons, to be deliver'd in 


the Pulpit, it was neceſſary to inſiſt but briefly 


upon many of the Yorks of Gop, and to leave 

out many T hings that might have been admit- 
| Diſcourſe, So that I wiſh 

it may not be thought I have faid too much, 


rather than too little, for ſuch an Occaſion and 


Place. And indeed, I had no ſmall Trouble 
in expunging ſome J hings, altering many, and 
ſoftening the moſt, and, in a Word, giving, in 
ſome meaſure, the Whole a different Dreſs 
than what I had at firſt drawn it up in, and 


what it now appears in. 


Ao as for the Notes, which may be thought 
tao large, I confeſs I might have ſhorten'd 
them, and had T houghts of dojng it, by caſt- 
ing ſome of them into the T ext, as an inge- 
nious learned Friend advis'd. But when I 


began to do this, I found it was in a Manner 


to new-make all, and that I ſhould be neceſſi- 
tated to tranſcribe the greateſt Part of the 


book, which (having no "A tant) would have 


been too tedious for me, being pretty well fa- 
tigued with it before. I then thought it beſt 
to pare off from ſome, and to leave out others, 
and accordingly did. ſo in many Places, and 
would have done it in more, particularly, in 
many of the Citations out of the Anvents, 


both Poets and others, as alſo in many of the 


Anatomical Obſervations, and many of my own 
and 


To the READER, 
and others Obſervations: But then T conſider- 
ed, as to the Firſt, that thoſe Citations do (ma- 
ny of them at leaſt) ſhew the Senſe of Mankind 
about GO D's Works, and that the moſt of 
them may be acceptable to young Gentlemen at 
the Univerſities, for whoſe Service theſe Le- 
dures are greatly intended. And as to the 


Anatomical Notes, and ſome others of the like 


Nature, moſt of them ſerve either to the Con- 
firmation, or the Illuſtration, or Explication of 
the T ext, if not to the learned, yet to the un- 
Rilful, leſs learned Reader, for whoſe Sake, 
if I had added more, I believe he would for- 
give me. And laſtly, as to the Obſervations 
of my ſelf, and ſome others, where it happens 
that they are long, it is commonly where a Ne- 
ceſſity lay upon me of fully expreſſing the Au- 
thor's Senſe, or my own, or where the T hing 
Was new, and never before publiſhed ; 1nwwhich 
Caſe, it vas neceſſary to be more Expreſs and 
Particular, than in Matters better known, or 
where ihe Author may be referr'd unto. 


In the former Editions 1 promiſed another 
Part I had relating to the Heavens, I was 
thereunto enceurag” J. And two large Impreſ- 
ſions of this Boot having been fold off, jo as 
to admit of T bird before the Year was gone 
about; and hearing that it is tranſlated into 
two, 's net three Languages ; but eſpecially be- 
ing importuned by divers learned Perſons, both 
brown and unknown, I have thought myſelf 
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To the READER. 


ſufficiently engaged to perform that Promiſe; 
and have accordingly publiſhed that Part. 


Lo that I have now carried my Survey through 
Parts of the viſible Creation, except the 


Waters, which are for the moſt Part omitted; 


11d the Vegetables, which, for want of Time, 
T was forc'd to treat of in a perfunftory Mau- 
ner. And to the Undertaking of the former of 

theſe, having received divers Sollicitations from 
Perſons os, Har as Tell as known, I think 
myſelf bound in Civility to own their Favour, 
and to return them my hearty T hanks for the 
kind Opinion they have ſhewn-of my other Per- 
formances, that they have encourag*d me to un- 


dertake this other T aſh. And accordingly T have 


begun it, and (as far as my Affairs will per- 


mit) have made ſome Progreſs in it: But Age 
and Avocations growing upon me, I begin to 
fear T fhall ſcarce be able to finiſh itas Twwould,. 
and therefore muff recommend that ample and 
noble Subjeò to others, who have more Leiſure, 
and would ds it better than J. 


As ts Additions, I have been much ſollicited 
thereunto by divers curious and learned Perſons, 
who would have had me to inſert ſome of their 
Obſervations, and many more of my own: but 
in a Work of this Nature, this would have 
been endleſs: And although the Book would 
thereby be render'd much better, and more com- 


Fieat, yet I could by no Means excuſe ſo great 


An 


| To the READER. 

an Trjuſtice to the Purchaſers of the former E- 
ditions. And therefore (except in the ſecond E- 
dition, where it was not eaſy to be avoided) few 
Additions or Alterations have been made, Ve- 
ſides what were T ypographical, orof ſmall Conſi- 
deration. Only in the third Edition I amended 
the firſt Paragraph of Note 1. Chap. 5. Book 
1. concerning Gravity; and in the F. ourth, 
Page 16, and 18, J inſerted two Paſſages out 
of Seneca, that were inadvertently left out, 
and corrected many Things, that upon a careful 


Review, ſeemd to want Amendment. 


And laſtly, as to the following Analyſis, it 
was added at the Requeſt of ſome of my learn- 
ed and ingenious Friends; and although it 
might have been contracted, they would not 


ſuffer it to be 6. 


. . EE 


AN 


ANALYSIS 


OF THE 
Following BO OK. 
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op 


H E Works of the Creation relating to our Terraqueous 


Globe, are ſuch as are viſible in the 


Outworks or Appendages of the Globe, viz. theſe Three: 
{ 1. The Atmoſphere, 


[ Compoſed of Air and Vapours, Page 4. 
Uſeful -to 
3 [ Reſpiration and Animal, Life 5. 
| Vegetation of Plants, 9. 
i; Conveyance of 
The winged Tribes, 


—— 


2 Sound, 11. 

= The Functions of Nature, | 

5 Reflecting and Refracting Light, 12. 

| Containing the 

Winds, which are of great Uſe and Neceſſity 

s To the-Salubrity and Pleaſure of the Air, 14. 


In various Engines, 18. 
In Navigaticn. | 

Clouds and Rain: Of great Uſe to the 
Refreſhment of the Earth and the Things therein, 20, 
Origine of Fountains, according to ſome, 23. 

2. Light. Its N 
— Fountain, 26. 

Wonderful Neceſſity and Uſe. 

Improvement by Glaſſes, 28. 

Velocity. 

Expanſion, 29, 


| { 3. Gravity, 


Its 
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! . 22 great Benefit, 33. | 


Cauſe of Levity, which is of great Uſe in the World, 3 5. 


1 Terraqueous Globe itſelf, Of which I take a View in 


| 


1 


LEA A 


General, of 


Its Spherical Figure, which is the moſt commodious in 

regard of 3 
Light, 40. 
Heat. 
Lodgment of the Waters. 
The Winds, 41. 

Its Bulk, 43. 

Its Motion, ibid. 
Annual. 
Diurnal. 5 

Its Place and Diſtance from the Sun, and other Heavenly 
Bodies, 46. | . 

Its Diſtribution, ſo as to cauſe all the Parts of the Globe to 

| $ Balance each other, 48. 

Be helpful to one another, 

: The great Variety and Quantity of all Things ſerving for 
Food, Phyfick, Building, and every Uſe and Occaſion 
of all Ages, Places, and Creatures, 53. 

An Objection anſwered, 55. 


Particular of the Earth; of its 


{ Conſtituent Parts, vix. Its 


ER | 


[ Soils and Moulds neceſſary to the 
Growth of various Vegetables, 61. | 
3 Various Occaſions of Man and other Animals, 62, 
Various Strata or Beds, . affording Materials for 

Tools, 
| Firing. 

Building, 5 ; 

Dying, and thouſands of other Things, 64. 

Conveyance of the ſweet Fountain-Waters, 65. 
Subterraneous Caverns and Vulcanos; of great Uſe to the 
Countries where they are, 67. 
| Mountains and Valleys,which are not rude Ruins,but Works 

of Defign, inaſmuch as this Structure of the Earth is 
The moſt Beautiful and Pleaſant. 
The moſt Salubrious : to ſome Conſtitutions, the Hills; to 
ſome, the Vallevs, 71. 
Beſt to ſkreen us, and other Things, 72. 
Beneficial to the 
Production of various Vegetables. 
Harbour and Maintenance of various Animals, 73. 
« Generation of Minerals and Metals, 75. 
46 neceſſary to the Conveyance of the Rivers; 
and in all Probability to the Origin of Fountains, ib. - 
on- 


„ : 
7 Concluſion againſt blaming GOD, 81. | 
| Its Inhabitants 3 which are either Senſitive or Infaiftive, 
Concerning the 

Senſitive, ſome Things are 
Common to all the Tribes, particularly theſe Ten: 
I. The five Senſes and their Organs; the, $5. 
# Eye, an admirable Piece of Mechaniſm in regard of its 
Form, forthe moſt part Spherical, which is beſt for 

$ The Reception of Objects. 
| | Motion of the Eye, go. 

| Situation in the moſt commodious Part of the Ro dy 

| | of every Creature. 
Motion, in ſome Animals 

Every Way : 
| Fixed; and the excellent Proviſion in that 
| Caſe, 91. 

Size 3 which is in 

| All Creatures, according to their Occafions, 
| 4 Such as live Abroad in the Light, larger. 
Such as live under Ground, leſs. 
| Number, in fome Animals 
1 Two, 94. 
More: Together with the wiſe Prorifon to * 
| = vent double Viſion. 
Parts ; ſome of which are viewed 

| Tranſiently, the Arteries, Veins, and ſome of 
the Muſcles and Tunicks. 


More ſtrictly, ſome of the 
0 Muſcles, and the excellent Proviſion made for 


— 
— 


their peculiar Uſes, Equilibration, &c. 96. 
Tunicks: Among which the various Aper- 
30 is I tures, Forms, and Poſitions of the Pupil 
| EN are particularly noted, 9 
Humours, eſpecially the prodigious Finery 
| and. Compoſition of the Cryſtalline, ac» 
E cording to Mr, Lewwenhoeck, 

I Nerves, 105. | | 
Optick. | | 
0 Motory. | 
. a and Security, provided for by 
| | The Reparation of the Aqueous Humour, | 
= Covering of the Eye-lids, ; | 
Strong and curious Bones, | 


| Hard and firm Tunicks. gy 1 

| Withdrawing them into their Heads 109. | 
} | { | | Loft erect Viſion, 111. 
Hears 


* | 7 


5 
ſ Organ, the Ear, 113. | 
Double, enabling us to hear every Way, and a 
good Proviſion for the Loſs or Hurt of one. 
S Situated in the very beſt Place for Information, 
| Security, and near the Eye and Brain, 
The Fabrick of the 
[ Outward Ear, which is in 
| All Creatures formed, guarded, placed, and 
every way accoutered according to their 
various Places and Occaſions, 14 5. 
Man ſuitable to his ere Poſture; and all its 
Parts, the Helix, Tragus, Concha, &c. admi- 
rably ſuitcd to the Reception and Melioration 
! of Sounds, and the Security of the Part. 
| Inward Ear: In which Itake a Vicw of the, 121. 
{ Auditory Paflage, curiouſly tunnelled, tortu- 
; | ous, and ſmooth ; and being always open, is 
| linedwith thenaufecusEar- wax for aGuard, 
Tuba Euſtachiana, 122, 
Bone,particularly hard and context forGuard, 
and to aſſiſt the Sound. 
| Tympanum, and its Membrane, Muſcles, 
| I and four little Bones, to correſpond to all 
Kinds of Sound. 
Labyrinth, Semicircular Canals, Cochlea; all 
made with the utmoſt Art, 127. 
Auditory Nerves, one of which is ramified ta 
| the Eye, Tongue, Muſcles of the Ear, and 
| | to the Heart; whence a great Sy mpathy 
between thoſe Parts, 128. | 
Object, Sound. Under which I conſider, 
| [ The Improvements thereof by the Wit of Man, 129. 


Hearing. Its 


———— Pu 
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3 Its great Neceſlity, and excellent Uſes, 132. 


Its Pleaſure, and the Power of Muſick, 134. 
Smelling. In whichSenſe theſe Things are remarkable, the 


Noſtrils, always open, cartilaginous, and endow:d 
with Muſcles, 137. 


Laminae, ſerving for 

A Guard againſt noxious Things; 138. 
The ſpreading of the Olfactory Nerves. 
L Prodigious Uſe of it in all, eſpecially ſome of the 

- Irrationals, 139. 

Taſte. The Things moſt remarkable in which Senſe 
are, the 

Nerves ſpread about the Tongue and Mouth, witk 
| their Guard, 
| The Papillae, neatly made, 140. 


Situ- 


a 


( 


5 
| | Situation thereof to be a Centinel to the Stomach and 
Food. | 
| | Conſent thereof with the other Senſes, by ſome 
| Branches of the fifth Pair, 141, | 
| Feeling, 142. 
(Whoſe Organ is the Nerves, 143. 5 
CW hich is diſperſed through every Part of the Body, and 
| the admirable Benefit thereof. 2 
IT. Reſpiration the grand Act of Animal Life, 145. 


[ Miniſtring to the Circulation of the Blood and Diaſtole 
of the Heart. . 
| | The Parts concerned therein are, 
| f The Larynx, with its great Variety of Muſcles, &c. 
for Reſpiration, and forming the Voice, 148. 
4 Trachea and Epiglottis, exquiſitely contriv'd and made, 
Bronchi and Lungs, with their curious Arteries, Veins 
and Nerves, 150. 
| Ribs, Diaphragm, and the ſeveral Muſcles concern'd, 
Its Defects in the | = 
| Fetus in the Womb, 153. 
3 Amphibious Creatures, 157, 


Some Animals in Winter. 
| III. The Motion of Animals: Concerning which J conſider 
Tranſiently the | | | 
| ( Muſcles, and their Structure, their Size, F aſtening to 
1 the Joints, Motions, &c. 158, | 
31 Bones, and their curious Make. 

Joints, with their Form, Bandage, and Lubricity, 161. 
Nerves, and their Origin, Ramifications, and Inoſ- 
| culations. i 
| [ More particularly the Loco- motive Act itſelf, which is 
Swift or low, with Wings, Legs many or few, or none 
i at all, acording to the various Occaſions and Ways of 
Animals Lives. - As particularly in | 
Reptiles, whoſe Food and Habitation is near at hand, 

J Man and Quadrupeds, whoſe Occaſions require a larger 
Range, and therefore a ſwifter Motion, 164. 

Birds, and InſeQs, whoſe Food, Habitation and Safety 
require yet a larger Range, and have accordingly a 
yet ſwifter Motion and direct Conveyance, 

Geometrically and neatly performed by the niceſt Rules, 
| Well provided for by the 


| 4 Due Equipoiſe of the Body, 165. 
(Motive Parts being accurately placed with regard to the 
the Center of the Body's Gravity, and to undergo 


their due Proportion of Weight and Exerciſe. 
IV. The 


(vi ) 
| "| IV. The Place allotted to the ſeveral Tribes of Animals to 
live anda@ in, Concerning which I obſerve, that 
Their Organs are adapted to their Place, 167. 
All Places habitable are duly ſtocked. 
Various Animals have their various Places; and the 
Wiſdom thereof, 168. 
V. The Balance of Animals Numbers, ſo that the World 
is not 
S Overſtocked by their Increaſe, 
| Depopulated by their Death, 
Which is effected in 
The ſeveral Tribes of Animals by a due Proportion in 1 | 
Length of their Life, 169. 
Number of their Young, in 
; Uſeful Creatures being many, 
| Pernicious few. 
* 


| Man very remarkable, by the 4 
| Different Lengths of his Life. 55 
Soon after the Creation, 171. 
When the World was more, but not fully pęo- 
5 d pled, ibid. 
| When it was ſufficiently ſtocked, down to the 


| ſent Time, 
| DueProportions of Marriages, Births, and Burials, 17.4, 
| Balance of Males and Females, 175. 

VI. The Food of Animals. In which the Divine Ma- | 
* nagement and Providence appears, in the, 179. 
E Maintaining ſuch large Numbers of all Kinds of Ani- 
mals on the Land, in the Seas, and divers Places too 
15 unlikely to afford ſufficient Food. 

1 | Adjuſtment of the Quantity of Food to the Number of 


Devourers, ſo that 
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| | _( Thereis not too much, ſo as to rot, and annoy the 
| | World, 181, x 
| | The moſt Uſeſul is the moſt Plentiful and eaſieſt 
j 7 propagated, 761d, 


Delight which the various Tribes of 3 have to the 
Varieties of Food, ſo that what is grateful to one, is 
nauſeous to other; Which is a wiſe Means to cauſe 

All Creatures to be ſufficiently ſupplied, 
All forts of Food to be conſumed. 
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it 5 | The World to be kept ſweet and clean by thoſe 

. Means, 183. 

| i 5 Peculiar Food, that particular Places afford to the Crea- 

11738 tures Tefiding therein, 134. 

bil. Curious Apparatus in all Animals for Gathering, and 

| | 4 | | | 8 of their Food, viz. the | | | 
1:1 1 Mouth, 


; 


__— 
A 303 


vi) 
f Mouth, nicely ſhaped for Food, Cc. In 
Some little and narrow, 189. 
Some, with a large deep Inciſure. 
Inſects very notable to catch, hold, and de vous 


Prey; to carry Burdens, to bore and build their 
Habitations, 190. 


Birds as notable, Horned in all. In ſome 
| Hooked for Rapine, climbing, &c. 192, 
| Sharp and ftrong to pierce Trees, Sc. 
| Long and ſlender to grope. 
| | 


% 


Long and broad to quaffer. 
Thick and ſharp-edged to huſk Grain. 
Compreſſed to raiſe Limpets, &c. 

Teeth, which are peculiarly hard, firmly inſerted i in 
the Jaws, variouſly ſhaped in the ſame and different 
Animals, deficient in young Creatures, &c. 194. 

Salival Glands, commodiouſly placed for Maſtication 
and Deglutition, 196. 

Muſcles and Tendons, ſerving to Maſtication, ſtrong 
and well lodged. 

| Gullet, ſized according to the Food; 
Fibres, Cc. ibid. 

Stomach; 197. 

Which hath a curious Mechaniſm of Fibres, Tu- 
nicks, Glands, Nerves, Arteries, and Veins. 
| Whoſe Faculty of Digeſtion by ſuch ſeeming weak 
Menftruums is admirable. 
Whoſe Size and Strength is conformable to the Na- 


ture of the Food, or Occaſions of Animals, 
Which is in 


Tame Animals but one. 
Ruminants, Birds, Sc. more. 


Guts, whoſe Tunicks, Glands, Fibres, Valves, and 

| Periftaltick Motion, deſerve Admiration, 201. 

| Lacteals, together with the Impregnations from the 
Pancreas, Gall, Glands, and Lymphaeducts. 


| Sagacity- of all Animals in finding out, and providing 
Food. In 


Man leſs remarkable for the ſake of hisUnderſtanding,202 
Inferior Creatures. In ſuch as are 


Come to mature Age, and are able to help themſelves, 
by their 
Accurate Smell, 203. 
Natural Craft. 


ö Hunting and groping and of Sight. 


. 3 


with curious 


Seeing and Smelling at great Diſtances, 205. [ins 


| Climbing; the ſtrong Tendons and Muſcles acting there - 
(Seeing in the dark. 


| | Helpleſs, As, 5 | 
Young 


(xi 


[ Young Creatures. 

Man, born the moſt helpleſs of any, the Parents 

* Reaſon, Hands, and Affection ſufficing. 

Irrationals: For whoſe Young the Creator hath made 
a ſufficient Proviſion, partly by the 

| FE: Animals own | 


Jen and Diligence i in Nurſing and Defend- 


ing them, 207. 

Sagacity and Care in repoſiting their Eggs and 
Young, where Food and all Neceſſaries are to 
be found, 209. 

[Is Ability of the Young themſelves to ſhift for, and 

| help themſelves, with the little Helps of their 
TY Dams, 210, 
Creatures deſtitute of F 00d at ſome Seaſons, or likely to 
want it, who 
Are able to live long without Food, 211. 
Lay up Food before - hand. 


VII. Phe Cloathing of Animals, which is, 214. 
Suited to the Place and Occaſions of all. Ip 
f Man it is leſt to his own Reaſon and Art, joined with 
ſufficient Materials: Which is beſt for him, 
" Becauſe he may ſute his Cloathing to his Quality 
and Buſineſs, 218. | 
For Perſpiration and Health ſake, 
| $ To exerciſe his Art and Induſtry. 
To excite his D ligence in keeping himſelf ſwe:t 
i and clean. 
Lk | In being the Parent of divers Callings, 219, 
| Irrationals : Who are either 
Rendy furniſhed with proper Cloathing, 
On the dry Land with Hair, Fleeces, Furs, Shells, 
hard Skins, &@c. 220. 
| In the Air with Feathers, light, ſtrong, and warm. 
| In the Waters with Scales, hard for Guard; ſmooth 
| for Paſſage z or with ſtrong Shells to guard ſuch 
as move more ſlowly, 223. 
| Provide for themſelves by their Textrine, or Archi- 
tectonick Art. Of which under the next Branch. 
Well garniſhed, | being all Workman-like, ccmpleat, 
in. its Kind beautiful, being, 224. 
C Adorned with gay, various and elegant Colours. 
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rio Mechaniſm. 
VIII. The Houſes and Habitations of 


Man 


; If ſordid; yet with exact Symmetry, and full of cu- 


— —u——¼ ———— — — — — — ́—hẼ è́—g . 
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Man, who is abundantly furniſhed with - 

Contrivance and Art to build and garniſh his Habita- 
? tions, 226. 

Materials of all ſorts to effect his Works. 
Irrationals, whoſe marvellous Inſtinct is manifeſted by the 

C Convenience of their Neſts and Habitations for the 

3 Hatching and Education of their Young, 228. 
Guard and Defence of themſelves and their Young. 
Fabrick of their Neſts, ſcarce imitable by Man, and 
ſhewn by their Contrivance and Make, being exactly 
ſuitable to their Occaſions, and made by 

Putting only a few ugly Sticks, Moſs, Dirt, Cc. to- 
gether, 231. 

Building Combs according to the beſt Rules of Ma- 

thematicks. 

Weaving Webs, and making Caſes, For which Service 
the Parts of their Bodies, and Materials afforded oY 
them, are very conſiderable. 

IX. Animals Self. Preſervation. For which there is al- 
ways a Guard in Proportion to the Dangers and Occaſi- 
ons of their State. Which is obſervable in 

1 whoſe Reaſon and Art ſupplies the Defect of 


Natural Armature. 
Irrational Creatures: whodꝰ̃ 
As they are on one hand ſufficiently 3 by their 
ö Shells, Horns, Claws, Stings, &c. 239. 
Changing their Colours. 
Wings, Feet, and Swiftneſs. 
Diving in, and tinging the Waters. 
| Ejecting Juices out of their Body, 

IJ Accurate Smell, Sight, and Hearing. 

Natural Craft, 243. | 

| Uncouth Noiſe, ugly Geſticulations, and horrid 

Aſpe&. 

Horrible Stink and Excrements. 

So on the other hand can by their Strength, Sagacity, 
or natural Artifices, entrap and captivate what is 
neceſſary for their Food and other Oecaſtons. 

X. Animals Generation. 

Equivocal, is denied, 244. 
Univocal: Which of 
3 Man, 13 UTE TEINS ere, paſſed wholly by, 
Irrational Creatures, which is remarkable for their 
| [ Sagacity in chaſing the fitteſt Place for their Eggs and 
Young: Where it is obſervable what a 
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| C Compleat Order they obſerve. 


Neat Apparatus their Bodies are provided with for 
this Purpoſe, 248. 
| Natural Venom they inje& with their Eggs into Ve. 
getables to pervert Nature, and produce Balls, 
; and Caſes, 250. 
Making Uſe of the fitteſt Seaſons, either 
$5 Seaſons, 251, 
When Proviſions are moſt plentiful and eaſieſt had, 
Due Number of Young, 252 
Diligence and Concern for their Young, in prone of 
5 Incubation, 253. 
Safety and Defence, 284. 
Faculty of Nurſing their Voung, by 
Suckling them. In which it is obſervable 
How ſuitable this Food is. 
| How willingly parted with by all, even the moſt ſavage, 
d What a compleat Apparatus in all Creatures of 
Dugs, &c. | 
Putting Food in their Mouths, with their proper Parts 
for catching and conveying Food, 258. 
(Neither way, but by laying in Proviſions before-hand, 2 56. 


Having in the Fourth Book thus diſpatched the Decad of 


Things in common to the Senſitive Creatures, 1 take a View 
of their particular Tribes, viz. of 


[ Man; whom I conſider with relation to his 
Soul. Concerning which, having curſorily mention: 
divers Things, I infiſt upon two as ſhewing an eſpecial 
divine Management, the 
Various Genii, or Inchnations of Men, which is a wiſe 
Proviſion for the Diſpatch of all the World's Afﬀain, 
and that they may be performed with Pleaſure, 263. 
Inventive Faculty, In which it is remarkable that 
Its Compaſs is ſo large, extending to all Things of 
; Uſe, and eccaſicning ſo many ſeveral Callings. 
Things of greateſt Neceſſity and Uſe were ſoon and 
eaſily found out; but Things leſs Uſeful later, ani 
dangerous Things not yet. Here of divers particu- 
| lar Inventions, with an Exhortation to exerciſe and 
improve our Gifts. 
Body, In which the Things particularly remarked upon 
are the 
rec Poſture, 282. 
The moſt convenient for a rational Being. 
; Manifeſtly intended, as appears from the Structut 
0 of ſome particular Parts mentioned, 288. 
Nice Structure of the Parts miniſtring thereto. 


E 7 { | Equilibration of all the Parts, 280. 
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Figure and Shape of Man's Body moſt agreeable to his 
Place and Buſineſs, 287. 

Stature and Size, which is much the beſt for Man' : 
State, 288. 

Structure of the Parts, which are 

Without Botches and Blunders, 

Of due Strength. 

< Of the beſt Form, 

Moft accurately accommodated to their proper 
Offices. 

Lodgment of the Parts, as the 
Five Senſes, 297, 
Hands. - 


| | Legs and Feet, 


Heart, 

Viſcera. 

Several Bones and Muſcles, &c, 298. 
Covering of all with the Skin. 


| Proviſion in Man's Body to 


1 Prevent Evils by the | 
Situation of the Eyes, Ears, Tongue and Hand, 300, 
of Guard afforded all, eſpecially the Ig Parts, 
| C Duplication of ſome Parts, 
(cure of Evils by means of 
Proper Emunttories, 301. 
Diſeaſes. themſelves making Diſcharges of Things 
more dangerous, 303. 


Pain giving Warning, and exciting our Endeavours. 
Conſent of the Parts, effected by the Nerves, a Sam- 
ple whereof is given in the Fifth Pair, branched to 
the Eye, Ear, Ec. 


(Political, ſociable State. For the Preſervation and Se- 


curity of which the Creator hath taken Care by 
Variety of Mens 


Voices. 


0 Faces, 308. 


Quadrupeds. Of which I take no Notice, but wherein they 


Hand-Writing. 


differ from Man, vig. 


rone Poſture, which is conſiderable for 
The Parts miniſtring to it, eſpecially the Legs and 
Feet, ſized and made in ſome for 
(Strength and ſlow Motion, 31 So 
| — and Swiftneſs. 
Walking and Running. 
Walking and Swimming. 
Walking and Flying. 
Walking and Digging. 
3 2 
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Traverſing Ice, Mountains, Cc. 
Its Uſefulneſs to 
Gather Food, 317. 
Catch Prey. 
Climb, Leap, and Swim. 
1 Guard themſelves. 
Carry Burdens, Till the Ground, and other Uſcs 
of Man. 
Parts diftering from thoſe of Man. 
Head, wherein I conſider | 
Its Shape, commonly agrecable to the Animal's Mo- 
tion, 319. 
The Brain, which is 
$ Leſſer than in Man, 319. 
Placed lower than the Cerebellum. 
The Nictitating Membrane, 321. 


Carotid Arterics, and Rete Mirabile. 
Nates. 


Neck. | J 
Anſwering to the Length of the Legs, 322. 


een by the Whitleather. 
Stomach, 324. 


9 Correfoonk ing to the ſeveral Species. 


2 Saited to their proper Food, whether Fleſh, 8 Ee. 
Heart: Its 


E in ſome 


One only, 325. 
J } Teo. 


Three, as ſome think. 
| Situation nearer the midſt of the Body, than in Man, 


(Want of the Faſtening of the Pericardium to the 
Midriff, 327. 


(Nervous Kinds. A Sample of which is given in the diffe- 


rent Correſpondence between the Head and Heart of 
Man and Beaſt, by the Means of the Nerves, 329. 


Birds, Cencerning which I take a View of their 


Body and Motion; where I confider 
The Parts conce rned in their Motion, 333. 
The Shape of the Body, made exactly for ſwim- 


ming in, and paſting through the Air, 
Feathers, which are 


Moſt exaclly made for Lightneſs and 1 
All well placed in every Part, for the Covering 


Precncd and dreſſed, 334. 
Wings, which are 


| and Motion of the Body. 
| 
| 


| Made of the very beſt Materials, viz. of * 
ight 
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xiii |] 
| 1-7] | light and ſtrong; Joints exactly opening, r 
| ting, and moving, as the Occaſions of Flight 
require; and the Peforal Muſcles, of the great- 
| eft Strength of any in the whole Body. 
Placed in the niceſt Point of the Body of every 
Species, according to the Occaſions of Flight, 
Swimming, or Diving. 
| Tail, which is well made, and placed to keep the 
Body Ready, and aſſiſt in its Afcents and De- 
ſcents, 337. 
| Legs and Feet, which are made light for Flight, 
and incomparably accouter'd for their proper Oc» 
caſions of | 
Swimming, 338. 
| | | | Walking. 
: Catching Prey, 
; Roofting. 
Hanging. 
Wading and Searching tis Waters, 
_ Lifting them upon their Wings. 
S | Motion itſelf. 
$ Performed by the niceſt Laws of Mechanicks. 
; ; Anſwering every Purpoſe and Occaſion, 
| : cubes Parts of the Body, wiz. the 
| Head, remarkable for the commodious 
=_ Shape of itſelf, 341, 
- | * Forms of the Bill. 
: Site of the Eye and Ear. 
Poſition of the Brain, 
< Structure of the 
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C Larynx. 
[an | } Tongue, 
$a Inner Ear. 
OY g | Proviſion by Nerves in the Bill for teſting and 
ge. diſtinguiſhing Food, 344, | : 
> of Stomachs, one to 


Macerate and prepare, 345. 
3 Grind and digeſt, 
Lungs incomparably made for 
Reſpiration, 346. 
; Making the Body Buoyant. 
| | | Neck, which is made 
In due Proportion to the Legs, 
| ao ſearch in the Waters, and 
To counterpoiſe the Body in Flight. 
State. Of which I take Notice of three Things, vis; 
Eo their 


im- 


1 Migra- 


. 
. 
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Migration remarkable for 
The Knowledge Birds have of 
SO Times of Paſſage, 348. 
The Places proper for them. 

Their Accommodation for long Flights, by long or 

elſe ftrong Wings. 
1b „which is conſiderable for 

The Egg, and its Parts, 351. 

Act itſelf ; that theſe Creatures ſhould betake them. 
ſelves to it, know this to be the Way to produce 
their Young, and with Delight and Patience lit 
ſuch a due Number of Days. 


The Neglect of it in any, as the Oftrich, and the won- 
derful Proviſion for the Young in that Caſe, 354. 


- 


Inſects, 


. Nidification, Of which before. 

Which altho' a deſpiſed Tribe, doth in ſome Re- 
ſpects more ſet forth the infinite Power and Wiſdom of 
the Creator, than the larger Animals, 


The Things in this Tribe remarked upon are their 


Body, 359. 
Shaped, not ſo much for long Flights, as for their 
Food, and Condition of Life. 
Built not with Bones, but with what ſerves both for 
Bones and Covering too. 
Eyes, reticulated to ſee all Ways at once, 360. 
Antennae, and their Uſe, 361, 
Legs and Peet made for 
Creeping, 363. 
Swimming and Walking. 
Hanging on ſmooth Surfaces, 
Leaping. 


| | Digging, | | 4 


Spinning and Weaving Webs and Caſes, 


| Wings, which are 


{ Nicely diſtended with Bones, 365. 
Some incomparably. adorned with Feathers and 
elegant Colours, 
Some jointed and folded up in their Elytra, and 
diſtended again at Pleaſure, 
In Number either 
Two, with Poiſes. 
Four, without Poiſes. 
| Surprizing Minuteneſs of ſome of thoſe Animals them- 
ſelves, eſpecially of their Parts, which are as nu- 
merous and various as in other Animal Bodies, 367. 
State: which ſets forth a particular Concurrence of the 
Divine Providence, in the wiſe and careful Proviſion 
that is made for their | 


ue 


F 


Secus 


1 * 
Security againſt Winter, by their 
Ken in a different, 21. their Nympha or Au- 
relia- State, 369. 
Living in Torpitude, without any Waſte of Body or 
Spirits, 370. 
4 Laying up Proviſion before- hand. 
Preſervation of their Species by their 
" Chufſing proper Places, to lay up their Eggs and 8 5 
| ſo that the _- 
Eggs may have due Incubation, 373. 
« Young ſufficient Food. 
Care and Curioſtty in repoſiting their Eggs in neat Order, 
and with the proper Part uppermoſt, 382. 
| _ Incomparable Art of Nidification, by being endow'd with 
Parts proper for, and agrecable to the ſeveral Ways of 
; Nid:fication, and the Materials they uſe in it. 
ArchiteQonick Sagacity to build and weave their Cells, 
or to make even Nature herſelf their Handmaid, 384. 
Reptiles, Which agreeing with other Animals in ſomething 
or other before treated of, I conſider only their 
Motion, which is very remarkable „whether we conſider the 
Manner of-it, as 
Vermicular, 394. 


Sinuous. 


0 | Snail-like, 
11 
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Caterpillar-like. 

Multipedous, 
Parts miniftring to it, 
$ Poiſon, which ſerves to 
Scourge Man's Wickedneſs, 398. 
| } Their eaſy Capture and Maſtery of their Prey, 

Their Digeſtion, 
_ Watery Inhabitants conſiderable for their 
I Great Variety, 401. 
Prodigious Multitudes. 

Vaſt Bulk of ſome, and ſurprizing Minuteneſs of others402, 
0 Incomparable Contrivance and Structure of their Bodies. 


Supplies of Food. 
Reſpiration. | 
| mon of their Organs of Viſion to their Element. 
Poiſe and Motion of the Bedy every Way, 403. 
| | Inſenſitive Inhabitants. Among which having mentioned Foſ- 
hem- ſils and others, I inſiſt only upon Yegetables, and th.t in 2 
s nu- curſory Manner upon their 
367. [ Great Variety for the ſeveral Uſes of the World, 404. 
}f the Anatomy. 
viſon Leaves, 407, 
Flowers, and their . Gaiety. 


secr- Secd, remarkable for its 
| B 4 ener- 


E 
f Generation, | 
Make, | 
Containing in it a compleat Plant, 408. 
Preſervation and Safety in the Gems, Fruit, Farth, &c. 
| Sowing, which is provided for by Down, Wings, ſpringy 
Caſes, carried about by Birds, ſown by the Husband- 
man, Sc. 412. 
| Growing and Standing: Some by 
$ The own Strength, 417. 


Ma 


5 Help of others, by claſping about, or hanging upon 
them. 
if Remarkable Uſe, efpecially of fome which from to be provided 
for the Gcod of 
All Places, 420. 
Some particular Places, to 
1 5 ſore Local Diſtempers, 
Supply ſome Local Wants. 
Practical Inferences upon the Whole are theſe Six, wiz. That 
> O D's Works 

1. Are great and Excellent, 42 5. | 

2, Ought to be enquired into, with a Commendation of ſuch as 
do ſo, 427. 

3. Are manifeſt to all, and therefore Atheiſm unreaſonable, 428. 

4. Ought to excite Fear and Obedience, 431, 

5, Ought to excite Thankfulneſs, 432. 

6. Should move us to pay God his due Homages and Worſhip, 
particularly that of the Lord's Day : Which is an Appointment 
The moſt Antient, 438. 

Wiſely contrived for Diſpatch of Buſineſs, and to prevent 
Carnality. 
W hofe proper Buſineſs is, to ceaſe from Worldly, and to 
follow Spiritual Employments; the Chief of which i; 
the Publick Worſhip of G OD, 
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N Pal. cxi, 2, the Pſalmiſt aſſerts, That 
the (a) Works of the Lord are great; ſought 1 
out of all them that have Pleaſure therein. I 
This is true of all God's Works, particularly ih 

of his Wor is of Creation: Which, when ſought” 

out; or, as the Hebrew Word (6) fignifieth, wen 

beedfully and deeply pryed into, ſolicitouſly obſerved | 

and enquired out, eſpecially when clearly diſcovered 
| | 1 


— 


(a) It is not unlikely that the Pſalmiſt might mean, at leaſt 1 
have an Eye to, the Wos ls of the Creation in this Text, the Word | 
yd being the ſame that in Pſa/. 19. 1. is tranſlated God's 


4 3) iudy-work, which is manifeſtly applied to the Works of Creation, "1 
and properly ſignifieth Factum, Opus, Opificium, from UN 15 
444 becit, Paravit, Aptavit. And, faith Kircher, Significat talem” 1 
afecticnem, gud aliquid exiſtit wel realiter, wel ornat?, wel ut non 1 
= {it in priſtino tate quo fuit,, Concord. p. 2. col. 931. FA 
4. (%% NM Ruefini, perguifivit, ſeifeitatus.e/*. Buxtor, in verb. a 


77 . : 8 . 0 2 
feu importat curam, & ſoiicitudinem, Conrad. Kirch, ib. 
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2 SURVEY of the 


to us; in this Caſe, I ſay, we find thoſe Works of 
Gop abundantly to deſerve the Pſalmiſt's Character 
of being Great and Noble; inaſmuch, as they are 
made with the moſt exquiſite Art, (a) contrived with 
the utmoſt Sagacity, and ordered with a plain wiſe 
Deſign, and miniſtring to admirable Ends (5). For 
which reaſon St. Paul might well affirm of thoſe Ile; 
ur of God, That the inviſible Things of God, even 
his eternal Power and Godhead, are under /tood by them. 
And indeed they are the moſt eaſy, and intelligible 


Demonſtrations of the Being and Attributes of God; 


e) eſpecially to ſuch as are unacquainted with the 
” Subtil- 


— 4 * 


— —_ 


——_{ 


(a) Qued fi omnes mundi partes ita conſtitutæ ſunt, ut neque ad uſun 
meliores potuerint e, neque ad ſpeciem pulcbriores; videamus utrim 
ea fortuita ſint, an eo ſtatu, quo cobærere nullo modo potuerint, niſi 
fenſu mederante divinaque providentid. Si ergo meliora ſunt ea gue 
Natur, gzam illa, gue Arte perfecta ſunt, nec Ars efficit quid 
fine ratione; ne Natura quidem rationis expers eft habenda. Qui 
ritur conventt, ſignum, aut tabulam piffam cum adſpexeris, ſcire 
adhibitam eſſe artem; cumgue procul curſum nauigii wideris, non du- 
bitare, quin id ratione atque arte moveatur: aut cim Solarium, &c. 
Mu ndum autem, qui & bas ipſas artes, & earum artifices, & 
cuncta complectatur, confilii & rationis eſſe expertem putare? uod 
ff in Scytbiam, aut in Britanniam, Spheram aliquis tulerit hanc, 
gram nuper familiaris noſter effecit Pofidomius, cujus ſingulæ conver - 
frones idem eſſiciunt in Sole, &c.—-——— zuod efficitur in cœlo ſingulis 
atepus & noctibus; quis in 1114 barbarie dubitet, quin ea Spbæra ſit 
ferfecta Ratione ? Hi autem dubitant de Mundo, ex quo & oriuntur, 
unt omnia, caſu ne ipſe fit effeftus,----- an Ratione, an Mente 
arvina ? Ft Archimedem arbitrantur plus valuiſſe in imitandis Sphæ- 
re converſionibas, you Naturam in efficiendis, præſertim cam mul- 
iis partious fint illa perfecta, quam heac ſimulata, ſolertius, &c, 
Cic-.de Nat. I. 2, ©. 34, 35. | | 

(6) And a little before he ſaith ef Nature itſelf, Omnem ergo regit 
Naturam ipſe Deus] &c. 

(c) Mundus codex e Dei, in qus jugiter legere debemus, Bernard. 
Serm. ; 

Arbitror nullam gentem, neque Hominum ſocietatem, apud quo: 
lla Deorum eft religio, quidguam habere ſacras Eleuſiniis aut Samo- 
thracits fimile: Ea tamen ebſcure docent que profitentur » Nature 
werd opera in omnibus animantibus ſunt perſpicua, Galen, de Uf. 
Patt . . e. 1. * 
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TERRAQUEOUsS GLOBE. 3 
Subtilties of Reaſoning and Argumentation; as the 
greateſt Part of Mankind are. | | 

It may not therefore be unſuitable to the Nature 
and Deſign of Lectures (a) founded by one of the 
oreateſt Virtuoſos of the laſt Age, and inſtituted 
too on Purpoſe for the Proof of the Chriſtian Reli- 
gion againſt Atheiſts, and other Infidels, to improve 
this Occaſion in the Demonſtration of the Being 
and Attributes of an infinitely wiſe and powerful 
Creator, from a Curſory Survey of the Works of 
Creation, or (as often called) of Nature. | 

Which Works belong either to our Terraqueous 
Globe, or the Heavens, 

I ſhall begin with our vn Globe, being neareſt, 
and falling moſt under our Senfes. Which being a 
Subject very various and copious, for the more me- 
thodical and orderly proceeding upon it, I ſhall 
diſtribute the Works therein: dE 

I. Into ſuch as are not properly Parts, but Ap- 


pendages or Out-works of the Globe. 


II. The Globe itſelf, 


——_— 
ht 
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(a) Philsſephia eff Catecbiſmus ad Fidem, Cyril. 1. contr, ful. 
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Of the Out-Works of the 7 erraqueous 


Globe; the Atmoſphere, Eight, and 
Gravi fy. 
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CH Ag. 1. 
Of the Atmoſphere in General. 


HE Au” or Maſs of Air, Va- 
pours and Clouds, which ſurrounds our 
Globe, will appear to be a Matter of 
Deſign, and the infinitely wiſe Creator's 
Work, if we conſider its Nature and Make (a), 

and its Ce to the World (). 

T. Its Nature and Make, a Maſs of Air, of 
fubtile penetrating Matter, fit to pervade other 
Bodies, to penetrate into the inmoſt Receſſes of 
Nature, to excite, animate, and ſpiritualize; and, 
in ſhort, to be the very Soul of this lower World. 
A Thing conſequently, 


2. Of greateſt Uſe to the World, uſeful to 5 | 


Life, the N the Comfort, the Pleaſure, and 
Buſineſs of the whole Globe, It is the Air the 


whole 


„„ 2 
w_ 


(a) Mundi pars eff Aer, & quidem neceſſaria : as aan qut 
ecelum terramaue cennectit, &c. Senec. Nat. Qu. Il. 2. c. 4. 


(5) Ipſe Aer nobiſcum widet, nobiſcum audit, nobiſcum ſonat; 


wbil enim cot um ſins ed fieri poteft, &c, Cic, de Nat. Deor, I. 2. 
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En! ATMOSPHERE. F 
whole Animal World breatheth, and liveth by; 


not only the Animals inhabiting the Earth (a) _ 


* 
. 
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(a) As the Air is of abſolute Neceſſity to Animal Life, ſo it is 


neceſſary that it ſhould be of a due Temperament or Conſiſtence; 
not foul, by reaſon that ſuffocateth z not too rare and thin, 
becauſe that ſufficeth not: with Examples of each of which, 
I ſhall a little entertain the Reader. In one of Mr. Hatwksbee's 
Compreſſing Engines, I cloſely ſhut up a Sparrew, without 


forcing any Air in; and in leſs than an Hour the Bird began to 


pant, and be concerned; and in leſs than an Hour and half to 


be ſick, vomit, and more out of Breath; and in two Hours time 


was nearly expiring. | 

Another I put in and compreſſed the Air, but the Engine 
leaking, I frequently renewed. the Compreſſure; by which 
Means, (although the Bird panted a little after the firſt Hour) 
yet after ſuch - frequent Compreſſures, and Immiſſion. of freſh 


Air, it was very little concerned, and taken vut ſeemingly un- 
hurt after three Hours, 


After this I made two other Experiments in compreſſed Air, 


with the Weight of two Atmoſpheres injected, the Engine 
- holding tight and well; the one with the Great Titmouſe, the 
other with a Sparrow, For near an Hour they ſeemed but little 
concerned; but after that grew fainter, and in two Hours time 
> fick, and in three Hours time died. Another Thing I took No- 
© tice of, was, that when the Birds were ſick, and very reſtleſs, 
I fancied they were ſomewhat relieved for à ſhort Space, with 
the Motion of the Air, cauſed by their fluttering and ſhaking 
their Wings, (a Thing worth trying in the Diving Bell.) I ſhall 
leave the ingenious Reader to judge what the Cauſe was of both 
the Birds living longer in compreſſed, than uncompreſſed Air; 
> whether a leſs Quantity of Air was not ſooner fouled and ren- 
© Gr'd unfit for Reſpiration, than a greater. | 


From theſe Experiments two Things are manifeſted ;, one is, 


that Air, in ſome meaſure compreſſed, or rather heavy, is ne- 
ceſſary to Animal Life: Of which by and by. The other, that 
= frelh Air is alſo neceſſary; for pent-up Air, when overcharged 
with the Vapours emitted out of the Animal's Body, becomes 
| unfit for Reſpiration. For which Reaſon in the Diwing-Bell, 
after ſome time of ſtay under Water, they are forced to come 
up and take in freſh Air, or by ſome ſuch Means recruit it, 


But the famous Cornelius Drebell contrived not only a Veſſel to 
be rowed under Water, but alfo a Liquor to be carried in that 


Veſſel, that would ſupply the want of freſh Air. The Veſſel 


| was made for King James I. It carried twelve Rou ers, beſides 


| the Paſſengers. It was tried in the River of Thames; and one 


of 
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of the Perſons that was in that ſubmarine Navigation was then 
alive, and told it one, who related the Matter to our famous 
Founder, the Honourable and moſt Ingenious Mr. Boyle, As 
to the Liquor, Mr. Boyle ſaith, he difcovered by a Doctor of 
Phyſick, who married Drebell's Daughter, that it was uſed from 
time to time, when the Air, in the ſubmarine Boat, was clog- 
ged by the Breath of the Company, and thereby made unfit 
for Reſpiration 3 at which time, by unſtopping a Veſſel full of 
this Liquor, he could ſpeedily reſtore to the troubled Air ſuch 
a Proportion of vital Parts, as would make it again for a good 
While fit for Reſpiration. The Secret of this Liquor Drebell 
would never diſcloſe to above one Perſon, who himſelf aſſured 
Mr. Boyle what it was. Vide Boyle's Exp. Phyſ. Mech, of the 
Spring of the Air, Ep. 41. in the Digreſſion. This Story I have 
related from Mr. Bayle, but at the ſaine Time much queſtion, 
whether the Virtues of the Liquor were ſo effectual as reported, 

And as too groſs, ſo too rare an Air is unfit for Reſpiration. 
Not to mention the forced Rarefactions made by the Air-Pump, 
in the following Note; it is found, that even the extraordinary 
natural Rarefactions, upon the Tops of very high Hills, much 
affect Reſpiration, An Eccleſiaſtical Perſon, who had viſited 
the high Mountains of Armenia, (on which ſore fancy the Ark 
reſted) told Mr. Boyle, that whilſt he was on the upper Part of 
them, he was forced to fetch his Breath oftner than he was wont: 
And taking Notice of it when he came down, the People told 
him, that it was what happen'd to them when they were ſo high 
above the Plane, and that it was a common Obſervation among 
them. The like Obſervation the ſame Eccleſiaftick made upon 
the Top of a Mountain in the Cevennes. So a learned Traveller, 
and curious Perſon, on one of the higheſt Ridges of the Pyrenees, 
call'd Pic dz Midi, found the Air not ſo fit for Reſpiration, as 
the common Air, but he and his Company were fain to breathe 
ſhorter and oftner than in the lower Air, Vide Phil, Tranſact. 
No 63. or Lowthorp's Abridg, Vol, 2. p. 226. 


Such another Relation the learned Joſeph Acoſta gives of 


himſelf, and his Company, that, when they paſſed the high 
Mountains of Peru, which they call Periacaca, (to which be 
faith, the Alps themſelves feemed to them but as ordinary Houſes, 
in regard of high Towers,) He, and his Companions, vere ſu'- 
prized quith ſuch extreme Pangs of Straining and Vomiting, Cuts. 
without caſting up of Blood too, and with ſo violent a Diſtemper, 
that he concludes he ſhould undoubtedly have died; but that this 
laſted not above three or four Hours, before they came into a more con- 
venient and natural Temperature of the Air, All which he con- 
cludes, proceeded from the too great Subtilty and Delicacy ct 
the Air, which is not proportionable to human Reſpiration, 
which requires a more groſs and temperate Air, Fide Boyle, 1b. 
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3 Air (a), but thoſe of the Waters too (5). Without it 
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Thus it appears, that an Air too Subtile, Rare and Light, 


5 35 unfit for Reſpiration: But the Cauſe is not the Subtilty, or 
too great Delicacy, as Mr. Boyle thinl:s, but the too great Light- 
gnneſs thereof, which renders it unable to be a Counterbalance, 
= or an Antagoniſt to the Heart, and all the Muſcles miniſtring 
to Reſpiration, and the Diaſtole of the Heart. Of which ſee 


Book 4. Chap. 7. Note 1. $ | Ms 
And as our Inability to live in too 1are and Jight an Air, may 


> 4giſcourage thoſe vain Attempts of Flying, and Whimſies of paſſing 
to the Moon, Sc. ſo our being able to bear an heavier State of the 
Air is an excellent Proviſion for Mens Occafions in Mines, and 
> other great Depths of the Earth; and thoſe other greater Preſ- 
2? ſures made upon the Air, in the Diving-Bell, when we deſcend 
into great Depths of the Waters. N 


(a) That the Inhabitants of the Air, (Birds and Iaſects) need 


the Air as well as Man, and other Animals, is manifeſt from 
their ſpeedy dying in too feculent, or too much rarified Air; of 
2 which ſee the preceding, and following Note a. But yet Birds and 
Inſects (fome Birds at leaſt) can. live in a rarer Air than Man. 
> Thus Eagles, Kites, Herons, and divers other Birds, that delight 
in high Flights, are not affected with the Rarity of the Medium, 
as thoſe Perſons were in the preceding Note. So Inſects bear the 
> Air-Pump long, as in the following Note a. | 


(6) Creatures inhabiting the Waters need the Air, as well as 


=” other Animals, yea, and freſh Air too. The Hydrecanthari of 
= all Sorts, the Nymphe of Gnats, and many other Water-InſeQs, 
have a ſingular Faculty, and an admirable Apparatus, to raiſe 
their Back-parts to the Top of the Waters, and take in freſh 
Air. It is pretty to fee, for Inſtance, the Hydrocantbari come and 
= thruſt their Tails out of the Water, and take in a Bubble of Air, 
at the tip of Meir Vaginæ and Tails, and then nimbly carry it 
> down with them into the Waters; and, when that is ſpent, or 
= fouled, to aſcend again and recruit it. 8 


So Fiſhes alſo are well known to uſe Reſpiration, by paſ- 


bg the Water through their Mcuths and Gills. But Carps will 
ive out of the Water, only in the Air; as is manifeſt by the 
Experiment of their way of fatting them in Holland, and 
which hath been practiſed here in England; wiz. they hang them 
vp in a Cellar, or ſome cool Place, in wet Moſs in a ſmall 
Net, with their Heads out, and feed them with white Bread 
ſoaked in Milk, for many Days. This was told me by a Perſon 
| very curious, and of great Honour and Eminence, whoſe Word 
| (if I had leave to name him) no body would queſtion: And it 
being an Inſtance of the Reſpiration of Fiſhes very fingular, 


and 
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moſt Animals live ſcarce half a Minute (a); ant 


others, that are the moſt accuſtomed to the want 
of it, live not without it many Days. 
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and ſomewhat out of the way, I have for the Reader's Diverſion 


| taken notice of it. 


(a) By Experiments I made myſelf i in the Ar- Mp in Ser- 
tember and October, 1704, I obſerved that Animals whoſe Hearts 
have two Ventricles, and no Foramen Ovale, as Birds, Dogs, Cats, 
Rats, Mice, Sc. die in leſs than half a Minute, counting from 
the very firſt Ex ſuction; eſpecially in a ſmall Receiver. 

A Mole (which I ſuſpeRed might have born more than other 
Quadrupeds) died in one' Minute (without Recovery) in a large 
Receiver; and doubtleſs would hardly have ſurvived half a Mi- 
nute in a ſmall Receiver. A Bat (although wounded) ſuſtained 
the Pump two Minutes, and revived upon the Re- admiſſion of 
the Air. After that, he remained four Minutes and a half, and 
revived. Laſtly, After he had been five Minutes, he continued 
gaſping for a Time, and after twenty Minutes I re- admitted the 
Air, but the Bat never revived. | 

As for Inſects; Waſps, Bees, Hornets, Graſhoppers, and Lady. 
Cows ſeemed dead in appearance in two Minutes, but revived in 
the open Air in two or three Hours time, notwithſtanding they 
had been in Vacuo twenty four Hours. 

The Ear-wip, the great Staphylinus, the great black Jowſy 
Beetle, and ſome other Inſects would ſeem unconcerned at th: 
Vacuum a good while, and lie as dead; but revive in the Air, 
although fome had lain fixteen Hours. in the exhauſted Re- 
ceiver. 

Snails bear the Air-Pump prodigiouſly, eſpecially thoſe in 
Shells; two of which lay above twenty four Hours, and ſeem't 
not much affected. The fame Snails J left in twenty eight Hcur: 
more after a ſecond Exhauſtion, and found one of them quit: 
dead, but the other revived, 

Frogs and Toads bear the Pump long, eſpecially the former, 
A large Toad, found in the Houſe, died irrecoverably in Jet; 
than fix Hovrs, Another Toad and Frog I put in together, and 
the Toad was ſeemingly dead in two Hours, but the Frog just 
alive. After they had remained there eleven Hours, and feem- 
ingly dead, the Frog recovered in the open Air, only weak, but 
the Toad was quite dead, The ſame Frog being put in again tor 
twenty ſeven Hours, then quite died. 

The Animacules in Pepper- water remained in Yacuo twent? 
four Hours. And after they had been expoſed a Day or two co 
the * Air, I found ſome of them dead, ſome alive. 10 Fon 
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And not only Animals themſelves, but even Trees 
and Plants, and the whole vegetable Race, owe 
their Vegetation and Life to this uſeful Element; 
as will appear when I come to ſpeak of them, and 
is manifeſt from their Glory and Verdure in a free 
Air, and their becoming Pale and Sickly, and 
Languiſhing and Dying, when by any means ex- 
cluded from 1t (a). 3 | 

Thus uſeful, thus neceſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance: of many of them. All 
the winged Tribes owe their Flight and Buoyan- 
cy (5) to it, as ſhall be ſhewn in a proper Place: 
And even the watry Inhabitants themſelves cannot 

# aſcend 


— 


1 


— 9 — —_ 


(a) That the Air is the principal Cauſe of the Vegetation of 
Plants, Borelli proves, in his excellent Book, De Mot. Animal, 
Vol. 2, Prop. 181, And in the next Propoſition, he aſſureth, 
In Plantis quoque peragi Aeris reſpirationem quandam imperfectam, 
2 qua earum vita pendet, & conſervatur, But of this more, when 
I come to ſurvey Vegetables, | 

Some Lettice-Seed being ſown upon ſome Earth in the open Air, 
and ſome of the ſame Seed, at the ſame Time, upon other Earth in a 
Glaſs- Receiver of the Pneumatick Engine, afterwards exhauſted of 
Air: The Seed . to the Air, was grown up an Inch and balf 
high evithin Eight Days; but that in the exhauſted Receiver net at 
all, And Air being again admitted into the ſame emptied Receiver, 
to ſee whether any of the Seed would then come up, it was found that 
in the Space of one Week it was grown up to the Height of two or 
three 27 Vide Phil. Tranſ. No. 23. Lowth. Abridg. Vol. 2. 
P. 209, ; 

(5) In wolucribus pulmones perforati aerem inſpiratum in totam 
ventris cavitatem admittunt. Hujus ratio, ut propter corporis trun- 
cum Aere repletum & quaſi extenſum, ipſa magis volatilia evadant, 
22 ab aere externo, propter intimi penum, ſuſtententur, 
_— em piſces, qud leviùs in aquis natent, in Abdomine weſicas 

ere inflatas geſtant: Pariter & wolucres, propter corporis truncum 
Aere impletum & quaſi inflatum, nudo Aert incumbentes, minus gra- 
vantur, prointegue levis & ex peditiàs wolant, Willis de Anim, 


Brut. p. 1. c. 3. (a) Fiſhes 
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aſcend and deſcend into their Element,” well with- 
out it (a). 
But 


— — —— — = — 


* 


(a) Fiſhes, by reaſon of the Bladder of Air within them, can ſu- 


ſtain, or keep themſelves in any Depth of Vater: For the Air in 


that Bladder being more or leſs compreſſed, according to the Depth 


the Fiſh ſwims at, takes up more or leſs Space; and conſequently, 


the Body of the Fiſh, part of whoſe Bulk this Bladder is, is greater 
er leſs according to the ſeveral Depths, and yet retains the ſame 
Weight. Now the Rule de Inſidentibus humido is, That a Body, 
that is heavier than ſo much Water, as is equal in Quantity to the 
Bulk of it, will ink; a Body that is lighter awill ſwim ; a Body of 
equal Weight will reſt in any Part of the Water. By this Rale, 


if the Fiſh, in the middle Region of the Water, be of equal Weight 


to the Water, that is, commenſurate to the Bulk of it, the Fiſh will 
reſt there, wwithout any Tendency upwards or downwards : And if the 
Fiſh be deeper in the Water, the Bulk of the Fiſh becoming i. by 
the Compreſſion of the Bladder, and yet retaining the ſame Weight, 
it will fink, and reſt at the Bottom. And on the other Side, if the 
Fiſh be higher than the middle Region, the Air dilating itſelf, and 


the Bulk of the Fiſh conſequently increaſing, but not the Weight, the 


Fiſh will riſe upwards, aud reſt at the Top of the Water, Perhaps, 
the Fiſh by ſome Action can emit Air out of its Bladder ; ---- and, 
evhen not enough, take in Air and then it vill not be wondred, 
that there ſhould be always a fit Proporticn of Air in all Fiſhes to 
ſerve their Uſe, &c, Then follows a Method of Mr. Boyle's to 
experiment the Truth of this. After which, in Mr. Lowthorp's 
Abridgment, follow Mr. Ray's Obſervations, I think that -- --- - 
Bath bit upon the true Uſe ef the Swimming- Bladders in F. . 
For, 1. It hath been obſerved, that if the Swimming-Bladder of any 
Fiſh be pricked or broken, ſuch a Fiſh ſinks preſently to the Bottom, 
and can neither ſupport er raiſe itſelf up in the Water. 2. Flat 
Fiſhes, as Soles, Plaiſe, &c, which lie always grovelling at the 
Bottom, have no Swimming-Bladders that ever I could find. 3. In 
moſt Fiſhes there is a manifeſt Channel leading from the Gullet - to 
the ſaid Bladder, which, without Doubt, ſerves for the conveying 
Air tbereunto. In the Goat of this Bladder is a muſculous 
Power to contract it when the Fiſh liſts. See more very curious Ob- 
ſervations relating to this Matter, of the late great Mr. Ray, as 
alſo of the curious anonymous Gentleman, in the ingenious Mr. 


Lowthorp's Abridgment before cited, p. $45, from Philoſoph. 


Tranſ. N“. 114, 115. 
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But it would be tedious to deſcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 

gines (a); in many of the Functions and Operati- 
ons of Nature (5) in the Conveyance of Sounds; 
and a thouſand Things beſides. And I ſhall but 


2 — 


(a) Among the Engines in which the Air is uſeful, Pumps may 
be accounted not contemptible ones, and divers other Hydraulical 
Engines, which need not to be particularly inſiſted on. In theſe 
the Water was imagined to riſe by the Power of Suction, to 
avoid a Vacuum, and ſuch unintelligible Stuff; but the juſtly fa- 
mous Mr, Boyle was the firſt that ſolved theſe Phaenomena by the 
Weight of the Atmoſphere. His ingenious and curious Obſerva- 
tions and Experiments relating hereto, may be ſeen in his little 
Tract, Of the Cauſe of Attraction by Su@ion, and divers others of 
= his Tracts, | | ow | 

(5) It would be endleſs to ſpecify the Uſes of the Air in Na- 
ture's Operations; I ſhall therefore, for a Sample only, name its 
great Uſe to the World in conſerving animated Bodies, whether 
endowed with animal or vegetative Life, and its contrary Quality 
of diſſolving other Bodies; by which Means many Bodies that 
Vould prove Nuiſances to the World, are put out of the Way, 
by being reduced into their firſt Principles (as we ſay) and fo 
embodied with the Earth again. Of its Faculty as a Menſtruum, 
or its Power to diſſolve Bodies, I may inſtance in Cryſtal-Glaſles ; 
which, with long keeping, eſpecially if not uſed, will in Time 
be reduced to a Powder, as I have ſeen. So divers Minerals, 
Earths, Stones, Foſſil-Shells, Wood, Sc. which from Noah's 
Flood, at leaſt for many Ages, have lain under Ground, ſo ſe- 
cure from Corruption, that, on the contrary, they have been 
thereby made much the ſtronger, have in the open Air ſoon 
moulder*d away, Of which laſt, Mr. Boyle gives an Inſtance i 
(from the Diſſertation de admirandis Hungar. Aquis) of a great 1 
Oak, like a huge Beam, dug out of a Salt-Mine in Tranſilva- x 
ma, ſo hard," that it would not eaſily be qorought upon by Iron 
Tools, yet, Being expoſed to the Air out of the Mine, it became |, 
rotten, that in four Days it wwas eaſy to be broken, and crumbled be- 
tꝛbeen one's Fingers. Boyle's Suſpic. about ſome hidden Quali- 7 
ties in the Air, Pp. 28. So the Trees turned out of the Earth. by | 
the Breaches at Weſi-Tburrock and Dagenham, near me; although 11 
probably no other than Alder, and interred many Ages ago in a 1 
rotten oazy Mould, were fo exceedingly tough, hard, and ſound 
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juſt mention the admirable Uſe of our Atmoſphere 
in miniſtring to the enlightening of the World, by 
its reflecting the Light of the heavenly Bodies to 
us (a); and refracting the Sun- beams to our Eye, 
before it ever ſurmounteth our Horizon (5); by 
which means the Day is protracted throughout the 
whole Globe; and the long and diſmal Nights are 
ſhorten'd in the frigid Zones, and Day ſooner ap- 

| proacheth 


* ——— 


—— 


at firſt, that J could make but little Impreſſions on them with 
the Strokes of an Ax ; but being expoſed to the Air and Water 
foon became ſo rotten as to be crumbled between the Fingers. See 
my Obſervations in Philoſ. Tranſacł. No. 335. 
(a) By reflecting the Light of the heavenly Bodies to us, I mean 
that Whiteneſs or Lightneſs which is in the Air in the Day-time, 
cauſed by the Rays of Light. ſtriking upon the Particles of the 
"Atmoſphere, as well as upon the Clouds above, and the other 
Objects beneath upon the Earth. To the ſame Cauſe alſo we owe 
the Twilight, viz, to the Sun- beams touching the uppermoſt 
Particles of our Atmoſphere, which they do when the Sun is 
about eighteen Degrees beneath the Horizon, And as the Beams 
reach more and more of the airy Particles, ſo Darkneſs goes off, 
and Day=light comes on and increaſeth. For an Exemplification of 
this, the Experiment may ſerve of tranſmitting a few Rays of the 
Sun through a ſmall Hole into a dark Room: By which means 
the Rays which meet with Duſt, and other Particles flying in the 
Air, are render'd viſible 5 or (which amounts to the ſame) thoſe 
ſwimming fmail Bodies are render'd viſible, by their reflecting the 
Light of the Sun-beams to the Eye, which, without ſuch Re- 
flection, would itſelf be inviſible. | 
The Azure Colour of the Sky Sir Iſaac Newton attributes to 
Vapours beginning to condenſe, and that are not able to refle& the 
other Colours, V. Optic, I. 2. Par. 3. Prop. 7. | 
(5) By the refractive Power of the Air, the Sun, and the other 
heavenly Bodies ſeem higher than really they are, eſpecially near 
the Horizon, What the Refractions amount unto, what Varia- 
tions they have, and what Alterations in time they cauſe, may be 
re ſeen in a little Book call'd, The Artificial Clicł- maler, 
ap. II. | 
though this inftectiue Quality of the Air be a great Incumbrance 
and Confufion of Aſtronomical Obſervations 5 === yet it is not 
without ſome conſiderable Benefit to Navigation; and indeed in ſont 
Caſes, the Benefit thereby obtained is much greater than would - 1 
N eneßt 


8 
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proacheth them; yea, the Sun itſelf riſeth in Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (a). 

But paſſing by all theſe Things with only a bare 
Mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the ex- 
cellent Uſe of this noble circumambient Compa- 
nion of our Globe, in reſpe& of two of its Mete- 
ors, the Winds, and the Clouds and Rain (5). 


2 


Benefit of having the Ray proceed in an exact ſtraigbt Line, [Then 
he mentions the Benefit hereof to the Polar Parts of the World.] 
But this by the By (faith he.) The great Advantage I conſider 
therein, 1s the firſt Diſcovery of Land upon the Sea ; for by Means 
hercof,, the Tops of Hills and Lands are raiſed up into the Air, ſo as 
zo be diſcoverable ſeveral Leagues farther off on the Sea than they 
would be, were there no ſuch Refraction, which is of great Benefit 
% Navigation for ſteering their Courſe in the Night, awben they 


approach near Land; and likewife for directing them in the Day- 


time, much more certainly than the moſt exact Celeſtial Obſervations 
could do by the Help of an uninflected Ray, eſpecially in ſuch Places 
as they hawe no Soundings, [Then he propoſes a Method to find, 
by theſe Means, the Diſtance of Objects at Sea.] Vide Dr. Hook's 
Peſt. Works, Lee. of Nawig. p. 466. 

(a) Cum Belge in novd Zembli bybernarent, Sol illis apparuis 16 
tebus citias quam revera in Horizonte exifteret, hoc eft, cim adhuc 


| infra Horixontem depreſſus eſſet quatuor circiter gradibus, & quidem 
dere ſereno. Varen. Geog. c. 19. Prop. 22. 


[ Theſe Hollanders] found, that the Night in that Place ſhortened 


vo leſs than a whole Month; wvhich muſt needs be a very great Com- 
| fort to all ſuch Places as live very far tewwards the North and South 
| Poles, where Length of Night, and want of ſeeing the Sun, cannot 
| Cchuſe but be very tedious and irkſeme. Hook, ibid. 


[By Means of the Refractions] we found the Sun to riſe twenty 
Minutes before it ſhould; and in the Evening to remain above the 


ö Horizon twwenty Minutes (or thereabouts) longer than it ſhould. 
| Capt. James's Journ. in Boyle of Cold. Tit. 18. p. 190, 


) Aer in Nubes cogitur: humoremque colligens terram auget im- 


Vibus : tum effluens buc & illuc, wentos effcit, Idem annuas frigo- 
| rum, & calorum facit warietates : idemque & wolatus Alitum ſuſti- 


| net, & ſpiritu duftus alit & ſuſtentat animantes, Cic. de Nat. 
| Deor, I. 2, c. 39, 1 


CHAP. 


( 


A Pa IL-1 
Of the Winds (a). 


"TO paſs by other Conſiderations, whereby 1 

might demonſtrate the Winds to be the infi- 

nite Creator's Contrivance, I ſhall inſiſt only upon 
their great Uſefulneſs to the World. And ſo great 
is their Uſe, and of ſuch abſolute Neceſſity are they 
to the Salubrity of the Atmoſphere, that all the 
World would be poiſoned without thoſe Agitations 
thereof, We find how putrid, fetid, and unfit for 

1 5 ; | Reſpira- 


(a) Ventus eſt aer fluens, is Senecas Definition. Na. Qu. IJ. 8. 
And as Wind is a Current of the Air, ſo that which excites or 
alters its Currents, may be juſtly ſaid to be the Cauſe of the 
Winds. An ZEquipoiſe of the Atmoſphere produceth a Calm; 
but if that /Equipoiſe be more or leſs taken off, a Stream of Air, 
or Wind, is thereby accordingly produced either ſtronger or weaker, 
ſwifter or ſlower. And divers Things there are that may make 
ſuch Alterations in the ZEquipoiſe or Balance of the Atmoſphere, 
Viz. Eruptions of Vapours from Sea or Land; Rarefactions and 
Condenſations in one place more than another; the Falling of 
Rain, Preſſure of the Clouds, &c, Pliny, l. 2. c. 45. tells us of 
a certain Cavern in Dalmatia, called Senta, in quem, ſaith he, 
dejecto levi pondere, uamvis tranquillo die, turbini ſimilis emicat 
procella. But as to Caves it is obſerved, that they often emit 
Winds more or leſs. Dr. Connor, taking notice of this Matter, 
ſpecifies theſe, In regnos Neapolitano ex immani Cumanæ Sibylla 


antry tenuem ventum effluentem percepi. The like he obſerved at 


the Caves at Baia, and in ſome of the Mines of Germany, and in 
the large Salt-mines of Cracow in Poland. Ub, ſaith he, opifces, 
& ipſe fodinæ dominus Andreas Morſtin, Nob, Polonus, mihi aſſe- 
ruerunt, gudd tanta aliguando Ventorum tempeſtas ex ambagiofis bujus 
fodinæ receſſibus ſurgere ſolebat, quod laborantes foſſores bumi proſter- 
nebat, nec non portas & domicilia (que ſibi in bac fodind artijices 
extruunt) penitus evertebat, Bern, Connor, Diſſer. Med. Phy!. 


p. 33+ Artic, 3. | 
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Reſpiration, as well as Health and Pleaſure, a ſtag- 

nating, confined, pent- up Air is. And if the whole 

Maſs of Air and Vapours was always at Reſt, and 

without Motion, inſtead of refreſhing and Animat- 

ing, it would ſuffocate, and poiſon all the ge - ; 
| | ut 


And as great Caves, ſo great Lakes ſometimes ſend forth Winds. 
So Gaſſendus ſaith the Lacus Legnius doth, E quo dum exoritur fu- 
mus, nubes haud dubie creanda eft, que fit brevi in tempeſtatem ſæ- 
viſſimam exoneranda, Gaſſend. Vit. Peireſk. 1.5. p. 417. 

But the moſt univerſal and conſtant Alterations of the Balance 
of the Atmoſphere, are from Heat and Cold. This is manifeſt in 
the general Trade-Winds, blowing all the Year between the Tro- 
picks from Eaſt to Weſt : If the Cauſe thereof be (as ſome in- 
genious Men imagine) the Sun's daily Progreſs round that Part 
of the Globe, and by his Heat rarefying one Part of the Air, 
whilſt the cooler and heavier Air behind preſſeth after. So the Sea 
and Land Breezes in Note (5.) p. 18. And ſo in our Climate, the 
Northerly and Southerly Winds (commonly eſteemed the Cauſes 
of cold and warm Weather) are really the Effects of the Cold or 
Warmth of the Atmoſphere : Of which I have had ſo many Con- 


firmations, that I have no Doubt of it. As for Inſtance, it is not 


uncommon to fee a warm Southerly Wind, fuddenly changed to 
the North, by the Fall of Snow or Hail ; to ſee the Wind in a 
froſty, cold Morning, North, and when the Sun hath well warm- 
ed the Earth and Air, you may obſerve it to wheel about towards 
the Southerly Quarters ; and again to turn Northerly or Eaſterly 
in the cold Evening. It is from hence alſo, that in Thunder- 
Showers the Wind and Clouds are oftentimes contrary to one ano- 
ther (eſpecially if Hail falls) the ſultry Weather below directing 
the Wind one Way, and the Cold above the Clouds another Way, 
I took Notice upon March the 1cth, 1710-11, (and divers ſuch 
like Inſtances I have had before and ſince) that the Morning was 
warm, and what Wind ſtirred was Weft- South-Weſt, but the 
Clouds were thick and black (as generally they are when Snow 
enſues,) A little before Noon the Wind veered about to North by 
Weſt, and ſometimes to other Points, the Clouds at the ſame time 
flying ſome North by Weſt, ſome South-Weſt: About One of 
the Clock it rained apace, the Clouds flying ſometimes North-Eaſt, 
then North, and at laſt both Wind and Clouds ſettled North by 
Weſt ; at which Time Sleet fell plentifully, and it grew very 
cold. From all which I obſerve, 1. That although our Region 
below was warm, the Region of the Clouds was cold, as the 
black, ſnowy Clouds ſhewed. 2. That the Struggle between the 

Ds | Warmth 
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But the perpetual Commotions it receives from the 

Gales and Storms, keep it pure and healthful (a). 
Neither are thoſe Ventilations beneficial only to 

the Health, but to the Pleaſure alſo of the Inhabi- 


tants of the Terraqueous Globe: witneſs the Gales 


which fan us in the Heat of Summer ; without 
which, even in this our temperate Zone, Men are 
ſcarce able to perform the Labours of their Calling, 

or 


Warmth of ours, and the Cold of the cloudy Region, ſtopped the 
airy Currents of both Regions. 3. That the falling of the Snow 
thro? our warmer Air melted into Rain at firſt 3 but that it be- 
came Sleet after the ſuperior Cold had conquered the inferior 
Warmth. 4. That, as that Cold prevailed by Degrees, ſo by 
Degrees it wheeled about both the Winds and-Clouds from the 
Northwards towards the South. 

Hippocrates, 1.2. De Vie. Orat. Omnes Ventos wel à nive, gla- 
cie, vebementi gelu, fluminibus, &c. ſpirare neceſſe judicat, Bar- 
tholin, de uſu Nivis, c. 1. | 

(a) It is well obſerved in my Lord Howard's Voyage to Conſtan- 
tinople, That at Vienna they have frequent Winds, which if they 
ceaſe long in Summer, the Plague often enſues : So that it is now 
grown into a Proverb, That if Auſtria be not windy, it is ſubject to 
Contagion, Bohun of Wind, p. 213. | 

From ſome ſuch Commotions of the Air I imagine it is, that 
at Grand- Cairo the Plague immediately ceaſes, as ſoon as the NI 
begins to overflow ; although Mr. Boyle attributes it to nitrous 
Corpuſcles. Determ. Nat, of Efluv, Chap. 4. | 

Nulla enim prepemodum regio eft, que non habeat aliquem flatum 
ex ſe naſcentem, & circa ſe cadentem, 

Inter cetera itaq; Providentiæ opera, hoc quog; aliquis, ut dignum 
admiratione ſuſpexerit. Non enim ex und causa, Ventes aut invenit, 
aut per 2 diſpoſuit : Fla primum ut aera non ſinerent pigreſcere, 
fed afſidua wexatione utilem redderent, vitalemg; tracturis. Sen, 
Nat. Quaeſt. 1. 5. c. 17, 18. a 

All this is more evident, from the Cauſe aſſign'd to malig- 


nant epidemical Diſeaſes, particularly the Plague, by my inge- 


nioas learned Friend, Dr. Mead; and that is, an hot and 
moiſt Temperament ef the Air, which is obſerved by Hippo- 
crates, Galen, and the general Hiſtories of Epidemical Diſea- 
ſes, to attend thoſe Diſtempers. Vide Mead of Poyſons, Eſſay 5. 
p. 161. But indeed, whether the Cauſe be this, or poiſon- 


ous, malignant Exhalations or Animalcules, as others _— 
| | dhe 
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or not without Danger of Health and Life (a). 
But eſpecially, witneſs the perpetual Gales which 
throughout the whole Y ear do fan the Torrid Zone, 
and make that Climate an healthful and 1 

HFabi- 


— 


the Winds are however very ſalutiferous in ſuch Caſes, in cooling 


the Air, and diſperſing and driving away the moiſt or peſtiferous 


Vapours. 

(a) Fuly 8. 1707. (called for ſome time after the Hot Tueſday) 
was ſo exceſſively hot and ſuffocating, by reaſon there. was no 
Wind Rirring, that divers Perſons died, or were in great Danger 
of Death, in their Harveſt- Work. Particularly one who had 


formerly been my Servant, a healthy, luſty, young Man, was 


killed by the Heatz and ſeveral Horſes on the Road dropped 
down and died the ſame Day. 


In the foregoing Notes, having taken Notice of ſome Things 


relating to Heat, altho' it be ſomewhat out of the way, I hope 
the Reader will excuſe me, if I entertain him with ſome Obſer- 


vations I have made about the Heat of the Air under the Line, 


compared with the Heat of our. Bodies. J. Patrick, who, as 
he is very accurate in making Barometrical and Thermometrical 
Inſtruments, had the Curioſity, for the nicer adjuſting his Ther- 


mometers, to ſend two abroad, (under the Care of two very ſenſible 


ingenious Men) one to the Northern Lat. of 81; the other to 
the Parts under the Equinoctial: In thefe two different Climates, 
the Places were marked where the Spirits ſtood at the ſevereſt 
Cold and greateſt Heat, And according to theſe Obſervations he 
graduates his Thermometers. With his Standard I compared 
my Standard Thermometer, from all the Degrees of Cold, I 
could make with Fal Armoniack, &c. to the greateſt Degrees 
of Heat our Thermometers would reach to. And with the ſame 
Thermometer of mine, I experimented the greateſt Heat of my 
Body, in July, 1709. Firſt in an hot Day without Exerciſe, by 
putting the Ball of my Thermometer under mv Armpits, and 
other hotteſt Parts of my Body. By which means the Spirits 
were raiſed 284 Tenths of an Inch above the Ball. After that, 
in a much hotter Day, and indeed nearly as hot as any Day with 
us, and after I had heated myſelf with ſtrong Exerciſe too, as 
much as I could well bear, I again tried the ſame Experiment, 
but could not get the Spirits above 288 Tenths; which I thought 
an inconſiderable Difference, for ſo ſeemingly a very different 
Heat of my Body. But from ſome Experiments I have made 
(altho' I have unfortunately forgotten them) in very cold Wea- 
ther, I imagine the Heat of an healthy Body to be always much 

| | C | | 


the 


— — H—ũ—ũ4— —— 


18 Of the WI Ds. Book. I. 
Habitation, which would otherwiſe be ſcarce ha- 
bitable. 1 
To theſe I might add many other great Conve- 
niences of the Winds in various Engines, and va- 
rious Buſineſſes, I might particularly inſiſt upon 
its great Uſe to tranſport Men to the fartheſt di- 
fant Regions of the World; (a) and I might par- 
ticularly ſpeak of the general and coaſting Trade- 
Winds, the Sea and the Land-Breezes (Y); the 
one ſerving to carry the Mariner in long Voyages 
from Eaſt to Weſt; the other ſerving to waft him 
to particular Places; the one ſerving to carry him 
| into 


the ſame in the warmeſt Parts thereof, both in Summer and Win- 
ter. Now between thoſe very Degrees of 284, and 288, the 
Point of the Equatorial Heat falleth. From which Obſervation 
it appears, that there iz pretty nearly an equal Contemperament 


of the Warmth of our Bodies, to that of the hotteſt Part of the 
Atmoſphere inhabited by us. 


If the Proportion of the Degrees of Heat be defired from the 


Freezing-Point, to the Winter, Spring, and Summer Air, the 
Heat of Man's Body, of heated Water, melted Metals, and ſo to 
actual Fire; an Account may be met with of it, by my moſt 
ingenious Friend, the great Sir Iſaac Newton, in Phil, Tranſat, 
No. 270. 

(a) In hee Providentia ac Diſpofitor ille mundi Deus, aera mentis 
exercendum dedit - non ut nos claſſes partem freti occupaturas 
compleremus milite armato, &c, Dedit ille wentos ad cuſtodiendam 
cœli terrarumque temperiem, ad evocandas ſupprimendaſque aquas, 
aii alendos ſatorum atęue arborum fructus; quos ad maturitatem cum 
aliis cauſis adducit ipſa jactatio, attrabens cibum in ſumma, & nt 
tor peat, promovens, Dedit ventos ad ultericra noſcenda : fuiſſet enim 
amperitum animal, & fine magna experientia rerum Homo, fi circum- 
ſcriberetur natalis ſoli fine, Dedit wentos ut commoda cujuſque regi- 
ems fierent communia ; non ut legiones eguitemgue geſtarent, nec ut 
Fernicioſa gentibus arma tranſveberent. Seneca, ibid, 

{6) Sea-Breezes commonly riſe in the Morning about Nine & Cloct. 
== ==- - They firſt approach he Shore gently, us if they ⁊bere afraid to 
come near it I comes in a fine, ſmall, black Curl upon the 
Water, whereas all the Sea betwween it and the Shore (not yet reached 

by is) is as ſmooth aud even as Glaſs in Compariſen, In 2 0 an 
5 our's 
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into his Harbour, the other to bring him out. 
But I ſhould-go too far to take Notice of all Par- 
ticulars (a). Leaving therefore the Winds, I pro- 
ceed in the next Place, to the Clouds and Rain. 


— 


——_—— 
— * —_ 


Hour's Time after it has reached the Shore, it fans pretty briskly, 
and ſo increaſeth gradually till Twelve o' Clock ; then it is commonly 


the ſtrongeſt, and laſts ſo till Two or Three, a very brisk Gale,----- 5 


Aſter Three it begins to die away again, and gradually withdraws 
its Force till all is ſpent; and about Five o' Clock it is lulled 
aſleep, and comes no more till next Morning, 

And as the Sea - Breezes do blow in the Day, and reſt in the Night ; 
fo on the contrary [the Land Breezes] blow in the Night, and ref 
in the Day, alternately ſucceeding each ether,------ They ſpring up 
between Six and Twelve at Night, and laſt till Six, Eight, or Tex 
in the Morning, Dampier's Diſcourſe of Winds, chap. 4. 

(a) One Thing more I believe ſome of my Friends will expe& 
from me is, That I ſhew the Reſult of comparing my own Obſer- 
vations of the Winds, with others they know I have from Ireland, 
Sroitzerland, Italy, France, New-Fngland, and ſome of our Parts 
of England. But the Obſervations being, ſome of them, but of 
one Year, and moſt of the reſt of but a few Years, I have rot 
been able to determine any great Matters. The Chief of what I 
haye obſerved is, That the Winds in all theſe Places ſeldom agree ; 
but when they moſt certainly do ſo, /it is commonly when the 


Winds are ftrong, and of long Continuance in the ſame Quarter: 


And more, I think, in the Northerly and Eaſterly, than other 
Points. Alſo, a ſtrong Wind in one Place, is oftentimes a weak 
one in another Place, or moderate, according as Places have been 
nearer or farther diſtant, Yide Philoſoph. Tranſact. No. 297, and 
321, But to give a good and tolerable Account of this, or any 
other of the Weather, it is neceſſary to have good Hiſtories thereof 


from all Parts; which, as yet we have but few of, and they im- 


perfect, for want of longer and ſufficient Obſervations. 


| 
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OHA: 
_ Of the Clouds and Rain. 


| HE Clouds and Rain (a) we ſhall find to be 
no leſs uſeful Meteors than the laſt mentioned; 
as is manifeſt in the refreſhing pleaſant Shades 
which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the Trees and 
Plants, 


* 


{a) Clends and Rain are made of Vapours raiſed from Water, 


or Moiſture only. So that I utterly exclude the Notion of dry, 
terrene Exhalations, or Fumes, talked much of by moſt Philoſo- 
phers; Fumes being really no other than the humid Parts of Bo- 
dies reſpectively dry. | | | 

Theſe Vapours are demonſtratively no other than ſmall Bubbles, 
er Veſiculae, detached from the Waters by the Power of the Solar, 
or Subterraneous Heat, or both. Of which ſee Book 2. Chap. 5. 
Note (a) Page 48. And being lighter than the Atmoſphere, are 
buoyed up thereby, until they become of an equal Weight there- 
with, in ſome of its Regions aloft in the Air, or nearer the Earth; 
in which thoſe Vapours are formed into Clouds, Rain, Snow, 
Hail, Lightning, Dew, Miſts, and other Meteors. 

In this Formation of Meteors the grand Agent is Cold, which 
commonly, if not always, occupies the ſuperior Regions of the 
Air; as is manifeſt from thoſe Mountains which exalt their lofty 
Tops into the upper and middle Regions, and are always covered 
with Snow and Ice. | 

This Cold, if it approaches near the Earth, preſently precipi- 


tates the Vapcurs, either in Dews ; or if the Vapours more copi- 


ouſly aſcend, and ſoon meet the Cold, they are then condenſed 
into Miſſing, or elſe into Showers of ſmall Rain, falling in nu- 
merous, thick, ſmall Drops: But if thoſe Vapours are not only 
copicus, but alſo as heavy as our lower Air itſelf (by means their 
Bladders are thick and fuller of Water) in this Caſe they become 
viable, ſwim but a little Height above the Earth, and make what 
we call a iſt or Fog, But if they are a Degree lighter, ſo as to 
mount higher, but not any great Height, as alſo meet not with 
Cold enough to condenſe them, nor Wind to diſſipate them, they 


then form an heavy, thick, dark Sky, laſting oftentimes for ſeve- 


ral Weeks without either Sun or Rain, And in this Caſe, I have 
| {carce 


Wa Bo Ns 
3 D 


£580 


: 3 * x g . ROE A nun 8, OR J a Forts I INCL een 
* re = R VT ¼( IS eee r Rad 8 
r c c MA Mie En nt We OS be og RE I DE I IN 1 N 5 
2 N * D ü ̃ ˙̃Ü SE CASES a SR EN 3 8 2 EN RI EET RO OC TIONS MAL = SIP er 3 mf 8 X x 8 
ER IS I at, We. he hor N bf 3 4 5 r . Ro es . $M 78 _ e a 
. bs PI IDE . 11, FE 0t * ER SSR . o  E. 2 A CE K 
5 EE SOLID Lo TY ot Er eC / r Wo BE or 
F 


Crap, III. Of the CLoups and RAIN. 21 
Plants, which would languiſh and die with perpe- 
tual Drought, but are hereby made Verdant and 
Flouriſhing, Gay and Ornamental; ſo that (as 

ES the 
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ſcarce ever known it to Rain, till it hath been fl Fair, and then 
Foul. And Mr. Clarke, an ingenious Clergyman of Norfolk, who 
in his Life-time, long before me, took Notice of it, and kept a 
Regiſter of the Weather for thirty Years, which his learned 
Grandſon, Dr. Samuel Clarke, put into my Hands, he (I ſay) 
faith, he ſcarce ever obſerved the Rule to fail in all that Time; 
only he adds, If the Wind be in ſome of the Eaſterly Points. But 
I have obſerved the ſame ro happen, be the Wind where it will. 
And from what hath been ſaid, the Caſe is eaſily accounted for, 
v. whilſt the Vapours remain in the ſame State, the Weather 
doth ſo too. And ſuch Weather is generally attended with mo- 
derate Warmth, and with little or no Wind to diſturb the Va- 
pours, and an heavy Atmoſphere to ſupport them, the Baro- 
meter being commonly high then, But when the Cold approach - 
eth, and by condenſing drives the Vapours into Clonds or 
Drops, then is way made for the Sun-beams, till the fame Va- 
pe being by further Condenſation formed into Rain, fall down 
in Drops. 

The Cold's approaching the Vapours, and conſequently the 
Alteration of ſuch dark Weather, I have before- hand perceived, 
by ſome few ſmall Drops of Rain, Hail, or Snow, now and 
then falling, before any Alteration hath been in the Weather; 
which I take to be from the Cold meeting ſome of the firag- 
gling Vapours, or the uppermoſt of them, and condenſing them 
into Drops, before it arrives unto, and exerts itſelf upon the main 
Body of Vapours below. h 

I have more largely than ordinary inſiſted upon this part of 
the Weather, partly as being ſomewhat out of the way; but 


. Chiefly, becauſe it gives Light to many other Phenomena of the 
Weather, Particularly we may hence diſcover the Originat 


of Clouds, Rain, Hail, and Snow; that they are Vapours car- 
ried aloft by the Gravity of the Air, which meeting together is 
as to make a Fog above, they thereby form a Cloud. If the 


Cold condenſeth them into Drops, they then fall in Rain, if the 
Cold be not intenſe enough to freeze them: But if the Cold freez- 
: eth them in the Clouds, or in their Fall thro' the Air, they then 


become Hail or Snow, 


As to Lightning, and other enkindled Vapours, I need ſay 
little in this Place, and ſhall therefore only obſerve, that they 


owe allo their Rife to Vapours; but ſuck Vapours as are de- 
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the Pſalmiſt ſaith, P/al. Ixv. 12, 13.) The little 


Hills rejoice on every ſide, and the Valleys ſhout far 


Joy, they alſo ſing. 
| | And 


—{ —— — — 


Er — — 


tached from mineral Juices, or at leaſt that are mingled with 
them, and are fired by Fermentation, 

Another Phenomenon reſolvable from what hath been ſaid is, 
why a cold is always a wet Summer, wiz, becauſe the Vapours 
riſing plentifully then, are by the Cold ſoon collected into Rain, 
A remarkable Inſtance of this we had in the Summer of 17c8, 
part of which, eſpecially about the So/f:ce, was much colder than 
uſually, On June 12. it was ſo cold, that my Thermometer was 
near the Point of hoar Froſt ; and in ſome Places I heard there 
was an hoar Froſt; and during all the cool Weather of that 
Month, we had frequent and large Rains, ſo that the whole 
Month's Rain amounted to above two Inches Depth, which is 
a large Quantity for Upminſter, even in the wetteſt Months. And 
not only with ũs at Upminſter, but in other Places, particularly 
at Zurich in Switzerland, they ſeem to have had as unſeaſonable 
Cold and Wet as we. Fuit bie menfis - præter modum bumidus, 
& magno quidem vegetabilibus hominibuſque damno. Multum compu- 
eruit Fœnum, &c. complains the Induſtrious and Learned Dr, 
F. FJ. Scheuchzer : Of which, and other Particulars, I have given 
4 larger Account in Phil, Tranſ. No. 377. 

In which Tranſaction J have obſerved further, that about the 
Equinoxes we (at Upminſter at leaſt) have oftentimes more Rain 
than at other Seaſons. The Reaſon of which is manifeſt from 
what hath been ſaid, wiz. in Spring, when the Earth and Wa- 
ters are looſed from the brumal Conſtipations, the Vapours ariſe 
in great Plenty: And the like they do in Autumn, when the 
Summer Heats, that both diflipated them, and warmed the ſupe- 
riour Regions, are abated; and then the Cold of the ſuperior Re- 
gions meeting them, condenſeth them into Showers, more plenti- 
fully than at other Seaſons, when either the Vapours are fewer, 
or the Cold that is to condenſe them is leſs. 

The manner how Vapours are precipitated by the Cold, or re- 
duced into Drops, I conceive to be thus: Vapours being, as 1 
faid, no other than Inflated Veſiculæ of Water; when they meet 
with a colder Air than what is contained in them, the contained 
Air is reduced into a leſs Space, and the watery Shell or Caſe 
rendered thicker by that Means, ſo as to become heavier than the 
Air, by which they are buoyed up, and conſequently muſt needs 
fall down. Alſo many of thoſe thicken'd Ye/icul# run into one, 
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And if to theſe Uſes, we ſhould add the Ori- 
gine of Fountains and Rivers, to Vapours and the 


Rains, 


1 


rnd 


and ſo form Drops, greater or ſmaller, according to the Quantity 
of Vapours collected together, | 3 | 
As to the Rain of different Places, I have in ſome of our Tranſ- 
a7ions aligned the Quantities ; particularly in the laſt cited Tranſs 
action, I have aſſigned theſe, viz. the Depth of the Rain one 
Year with another, in Eng/i/þ Meaſure, if it was to ſtagnate on 
the Earth, would amount unto, at Towwnly in Laucaſire, 42 Inches 
and a half; at Upminſter in Efjex 19 Inches and a quarter; at 
Zurich in Sqwitzerland 32 Inches and a quarter; at Piſa in ſraly 


43 Inches and a quarter, at Paris in France 19 Inches; and at 
Lijle in Flanders 24 Inches. 


It would be endleſs to reckon up the bloody and other prodigious 
Rains taken aotice of by Hiſtorians, and other Authors, as praeter- 
natural and ominous Accidents ; but if ſtrictly pried into, will be 
found owing to natural Cauſes: Of which, for the Reader's Satis- 
faction, I wil give an Inftance or two. A Bloody Rain was ima- 
gined to have fallen in France, which put the Country People into 
ſo great a Fright, that they left their Work in the Fields, and 


in great haſte flaw to the neighbouring Houſes. Perreſc (then in 


the Neighbourhood) ſtrictly inquiring into the Cauſe, found it to 
be only red Drops coming from a ſort of Butterfly that flew about 
in great Numbers at that Time, as he concluded from ſeeing ſuch 
red Drops come from them; and becauſe theſe Drops were la'd, 
Non ſupra edificia, non in devexts lapidum ſuperfi ciebus, uti debu- 


erat contingere, fi & cœlo N pluiſſet; ſed in ſubcavis potius 


& in forammibus,--- === Acceſſit, quod parietes iis tingebantur, non 
gut in mediis oppidis, fed 2 egrorum vicini erant, neque ſecundum 
partes elatiores, ſed ad mediocrem ſolum altitudinem, quantum volitare 
Papiliones ſolent. Gaſſend. in vit. Peiresk, 1. 2. p. 156. 

So Dr. Merret faith alſo, Pluvia Sanguinis qudm certiſſime 
conſtat eſſe tantùm Inſectorum excrementa; Pluvia Tritici nibil 
aliud efje quam Hederæ bacciferæ grana a Sturnis de vorata excreta- 
que comparanti liquidiſſimè patet. Pinax rerum, Sc. p. 220. | 

The curious Meri tells of the raining of Brimſtone, An. 1646. 
Maij 16. Hic Hafniæ cam ingenti pluvid tota urbs, omneſque ita 
inundarentur plate, ut grefſus hominum impediret, Sulphureoque 
odore atrem inficeret, dilapſis aliguantulum aguis, guihuſdam in locis 
colligere licuit Sulphureum pulverem, cajus portionem ſerwuo, colote, 
= & aliis verum Sulphur ferentem, Muſ, Worm. L. 1. C. 11. 

ect. I. | 6-9 
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Rains, as ſome of the moit eminent modern Philo- 
| = ö '-laphers 


e 


Together with the Rain we might take notice of other Meteors, 
particularly Snow ; which altho' an irkſome Gueſt, yet hath its 
great Uſes, if all be true that the famous T. Bartbolin faith of it, 
who wrote a Book de Nivis Uſu Medico. In which he ſhews 
of what great Uſe Snow is in fructifying the Earth, preſery- 
ing from the Plague, curing Fevers, Cholicks, Head- Aches, 
Tooth-Aches, Sore Eyes, Plurifies ( for which Uſe, he faith, 
his Country-Women of Denmark keep Snow-water gathered in 
March) alſo in prolonging Life (of which he inſtanceth in the 
Alpine Inhabitants, that live to a great Age) and preſerving dead 
Bodies; Inſtances of which he gives in Perſons buried under the 
Snow in paſſing the Alps, which are found uncorrupted in the 
Summer, when the Snow is melted ; which ſad Spectacle he him- 
ſelf was an Eye-Witneſs of. And at Spitxberg in Greenland, dead 
Bodies remain entire and uncorrupted for thirty Years. And 
laſtly, concerning ſuch as are ſo preſerved when ſlain, he faith 
they remain in the ſame Poſture and Figure: Of which he gives 
this odd Example, Viſum id extra urbem nefltram | Hafniam] 
guum, 11 Feb, 1659. oppugnautes boſtes repellerentur, magnaque 
frage occumberent ; alii enim rigid! iratum vultum oftendebant, alii 


cculos elatos ; alii ore diductu ringentes, alii brachiis extenſis Gla- 
dium minari, alii alio fitu proſtrati jacebant, Barthol, de uſu 


Niv, C. 12. 

But altho* Snow be attended with the Effects here named, 
and others ſpecified by the learned Bartholin ; yet this is not to 
be attributed to any peculiar Virtue in the Snow, but ſome other 
Cauſe, Thus when it is ſaid to fructiſy the Earth, it doth ſo 
by guarding the Corn or other Vegetables againſt the intenſer 
Cold of the Air, eſpecially the cold piercing Winds; which the 
Huſbandmen obſerve to be the moſt injurious to their Corn of 
all Weathers. So for Conſerving dead Bodies, it doth it by conſti- 
pating ſuch Bodies, and preventing all ſuch Fermentations or in- 
ternal Conflicts of their Particles, as would produce Corruption. 

Such an Example as the preceding is ſaid to have happened 
ſome Years ago at Paris, in digging in a Cellar for ſuppoſed hid- 
den Treaſure; in which, after digging ſome Hours, the Maid go- 
ing to call her Maſter, found them all in their digging Poſtures, 
but dead. This being noiſed abroad, brought in not only the 
People, but NINE alſo, who found _ accordingly ; Ile 
gut ligene terram effoderat, & ſocius qui pala effeſjam terram remo- 
verat, ambo — ftabant, Moe 1 e —— incubuiſ- 
ſet; uxor untus quaſi ab opere oſs in ſcamno, ſolicito guodam 
wulte, ſedebat, inclinato in palmam manus genibus innitentis capi 15 
5 pueruius 
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ſophers (a) have done, we ſhould have another 
Inſtance of the great Uſe and Benefit of that Me- 
teor. | 

And now, if we reflect upon this neceſſary Ap- 
pendage of the Terraqueous Globe, the Atmo- 


3 ſphere; and conſider the abſolute Neceſſity thereof 


to many Uſes of our Globe, and. its great Con- 
yenience to the Whole: And in a Word, that it 
anſwereth all the Ends and Purpoſes that we cam 
ſuppoſe there can be for ſuch an Appendage : 
Who can but own this to be the Contrivance, 
the Work of the Great Creator? Who would 
ever ſay or imagine ſuch a Body, ſo different from 
the Globe it ſerves, could be made by Chance, 
or be adapted ſo exactly to all thoſe foremen - 
tioned grand Ends, by any other Efficient than- 
by the Power and Wiſdom of the infinite God! 
Who would not rather, from ſo noble a Work, 

| | | readily 


= —_— C___M_T—_ 


puerulus laxattis braccis in margine excavatæ fovee defixis in terram 


oculis aluum exonerabat ; omnes in naturali ſitu, carneæ targuans 


” ſatue rigidi, apertis oculis & wultu vitam quafi reſpirante, exa- 


ni mes Babant, Dr. Bern, Conner, Diſſert. Med. Phyſ. p. 15. 
The Doctor attributes all this to Cold; but I ſcarce think. 
there could be Cold enough to do all this at Paris, and in a 
Cellar too. But his following Stories are not improbable, of Men- 
and Cattle killed with Cold, that remained in the very fame 
Poſture in which they died; of which he gives, from a Spaniſhb 
Captain, this Inſtance, that happened two Years before, of a 
Soldier who unfortunately ſtraggled from his Company that were 
forraging, and was killed with the Cold, but was thought to 
have fallen into the Enemies Hands. But ſoon after their Return 


4 to their Quarters, they ſaw their Comrade returning, fitting on. 


Horſeback ; and coming to congratulate him, found. him dead, 
and that he had been brought thither in the ſame Poſture on Horſe- 
back, notwithſtanding the jolting of the Horſe. Lid. g. 18. 

(4 Of this Opinion was my late moſt ingenious and learned: 
Friend, Mr, Ray, whoſe Reaſons ſee in his Phyſico-thealog. Di 
courſes, Diſc, 2. ch. 2. p. 89, Cc. So alſo my no leſs jearned. 
and ingenious Priends, Dr, Halley, and the late Dr. Heot, niany 
of the French Virtuoſos alſo, and divers other very coniiderable- 
Men before them, too many to be ſpecided here, 

8 5 (a) Aa. 
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readily acknowledge the Workman, (a) and as eaſily 
conclude the Atmoſphere to be made by Gop, as 
an Inſtrument wrought by its Power, any Pneu- 
matick Engine, to be contrived and made by Man 


eee 
CH:AP.-Iv; 
Of Lieu. 


Us much for the firſt Thing miniſtring to 

the Terraqueous Globe, the Atmoſphere 
and its Meteors; the next Appendage is Light, 
(b) Concerning which, I have in my Survey of 
the Heavens (c) ſhewed what admirable Contri- 
yances the infinitely wiſe Creator hath for the af- 
fording this noble, glorious, and comfortable Be- 


nefit 


* 


(a) An Polycletum quidem admirabimur propter partium Statue 
—— convenientiam ac proportionem? Naturam autem non modò non 
laudabi mus, ſed omni etiam arte privabimus, que partium proporti- 
nem non ſolim extrinſecus more Statuariorum, ſed in prefundo etiam 
ſervavit? Nonne & Polycletus ip ſe Naturæ eft imitator, in quibus 
ſaltem eam potuit tmitari ? Potuit autem in ſolis externis partibus in 
quibus artem confideravit, With much more to the like Purpoſe, 
Galen de Uſ, Part. 1. 17. c. I. 

(6) It is not worth while to enumerate the Opinions of the 
Ariftotelians, Carteſians, and others, about the Nature of Light: 
Ariſtotle making it a Quality; Cartes a Pulſion, or Motion of the 
Globules of the ſecond Element. Vide Cartes Princip. p. 3. Sect. 
55. Sc. But with the Moderns, I take Light to conſiſt of mate- 
rial Particles, propagated from the Sun, and other luminous Bo- 


dies, not inſtantaneouſly, but in Time, according to the Notes 


following in this Chapter, But not to inſiſt upon other Argu- 
ments for the Proof of it, our noble Founder hath proved the Ma- 
cteriality of Light and Heat, from actual Experiments on Silver, 
Copper, Tin, Lead, Spelter, Iron, Tutenage, and other Bodies, 
expoſed: (both naked and cloſely. ſhut up) to the Fire: All which 
were conſtantly found to receive an Increment of Weight. I wih 
he could have met with a favourable Seaſon to Have tried his Ex- 
deriments with the Sun- Beams as he intended. Vide Boyle's Exp, 
g. make Fire and Flame ponderable, 
(e Aftro- Theol, Book 7. 
| (a) Ard 
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Cup. IV. Of Lronr. 
nefit to other Globes, as well as ours; the Provi- 
ſion he hath made by Moons, as well as by the 
Sun, for the Communication of it. 5 

And now let us briefly conſider the great Neceſ- 
fity and Uſe thereof to all our animal World. And: 


7 this we ſhall find to be little leſs than the very Life 


and Pleaſure of all thoſe Creatures, For what Be- 
nefit would Life be of, what Pleaſure, what Com- 
fort would. it be for us to live in perpetual Dark- 
neſs? How could we provide ourſelves with Food 
and Neceſſaries? How could we go about the leaſt 
Buſineſs, correſpond with one another, or be of any 
Uſe in the World, or any Creatures be the ſame to- 
us, without Light, and thoſe admirable Organs of 
the Body, which the Great Creator hath adapted 
to the Perception of that great Benefit? 


But now by the Help of this admirable, this firſt- 


made (a), becauſe moſt neceſſary, Creature of God; 


by this, I ſay, all the animal World is enabled to 


go here and there, as their Occaſions call; they 
can tranſact their Buſineſs by Day, and refreſn and 
recruit themſelves by Night, with Reſt and Sleep.. 
They can with Admiration and Pleaſure, behold: 
the glorious Works of God; they can view the Glo- 
ries of the Heavens, and ſee the Beauties of the 
fiowry Fields, the gay Attire of the feather'd Fribe, 
the exquiſite Garniture of many Quadrupeds,. In- 


ſects, and other Creatures; they can take in the: 


delightſome Landſkips of divers Countries and Pla- 
ces; they can with Admiration ſee the Great Crea 
tor's wonderful Art and Contrivance in the Parts of 
Animals and Vegetables: And, in a. Word, be- 
nold the Harmony of this lower World, and of the 
Globes above, and ſurvey Gop's exquiſite: Work- 
manſhip in every Creature. a 

| 0 
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(a) And God ſaid, Let. there be Light, and* there 20as LI h. 


Den, 1. 3, 
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which the Sagacity of Men hath made of this noble 


Creature of God, by the Refractions and Reflections 
of Glaſſes. But it would be endleſs to enumerate 


all its particular Uſes and Benefits to our World. 


But before I leave this Point, there are two Things 
concerning Light, which will deſerve an eſpecial 
Remark; and that is, its ſwift and almoſt inſtanta- 
neous Motion, and its vaſt Expanſion. | 

1. It is a very great Act of the Providence of 
God, that ſo great a Benefit as Light is, is not long 
in its Paſſage from Place to Place. For was the 
Motion thereof no ſwifter than the Motion of the 
ſwifteſt Bodies on Earth, ſuch as of a Bullet out of 
a great Gun; or even of a Sound (a) (which is 
the ſwifteſt Motion we have next to Light) in this 
Caſe Light would take up in its Progreſs from the 
Sun to us, above thirty two Years, at the rate of 
the firſt ; and above ſeventeen Years, at the rate of 
the latter Motion. | 

The Inconveniencies of which would be, its 
Energy and V igour would be greatly cooled and 


abated; 


„ „ —_—— * —_—_——— 
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(4) It may not be ungrateful to the Curious, to take Notice 
of the Velocity of theſe two Things. | 


According to the Obſervations of Merſennus, a Bullet ſhot out 


of a great Gun, flies 92 Fathom in a Second of Time, {Vide 


Merſen. Bali.) which is equal to 589 Engliſh Feet and a half; 
and according to the Computation of Mr. Huygens, it would be 
25 Years in paſling from the Earth to the Sun, But according 
to my own Obſervations made with one of her hte Majeſty's 
Sakers, and a very accurate Pendulum-Chronometer, a Bullet at 
its firſt Diſcharge, flies 510 Yards in five half Seconds, which 
is a Mile in a little above 17 half Seconds. And allowing the 
Sun's Diſtance to be, as in the next Note, a Bullet would be 32 
Years and a balf in flying, with its utmoſt Velocity, to the Sun. 

As to the Velocity of Sound, ſee Book 4. Chap. 3. Note (b) p. 133. 
according to which Rate there mentioned, a Sound would be near 
37 Years and a half in flying as far as the Diſtance is from the 


Cntent, 1. Se. | | 
: 355 ä (4) Mr. 


Book. I. 
To all which I might add the Improvements 


Earth to the Sun. Confer here the Experiments of the Acad, de! 


n , 3 8 

8 SE" > # : . TY 2 * _— + £5 2+ 

20" 8 * 7 4 5 y SI "T7 2 * 5 5 . AST 3 4 tt rh [us GER 

N 3 277 TTT... ĩ ᷣͤ Ne RET OD LIK A 2 Ss TO 2 
(OV EN ns TS ni we IH Ian Ee 3 RES ol i a et EE 08 . 
IO 7 7 8 EIS) 2 E 3 a n 1 2 

e Jah Poco? 8 7 r 9 

0 e RIS: r re * 


Jotiee 


t out 
(Vide 
half; 
ld be 
2rding 
jeſty's 
let at 
which 
£ the 
be 32 
e Sun. 
. 133. 
near 
n the 


ad, del 


) Mr. 


ven or eight Minutes of an Hour in _— from 
the Sun to us, therefore with all Security and 
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abated; its Rays would be leſs penetrant; and 
Darkneſs would with greater Difficulty and much 
Sluggiſhneſs, be diſſipated, eſpecially by the fainter 
Lights of our ſublunary, luminous Bodies. But 
paſſing with ſuch prodigious Velocity, with nearly 
the inſtantaneous Swiftneſs of .almdſt two hundred 
thouſand Engliſb Miles in one Second of Time (a), 
or (which is the ſame Thing) being but about ſe- 


peed 
we receive the kindly Effects and Influences of that 


noble and uſeful Creature of God. 


2. Another 'Thing of great Conſideration about 


Light is, its vaſt Expanſion, its almoſt incompre- 
huenſible, and inconceivable Extenſion, which, as a 


late 


3 cw — aaterarnt, 


2 — 


(a) Mr. Remer's ingenious Hypotheſis about the Velocity of Light, 


L; bath been eſtabliſhed by the Royal Academy, and in the Obſervatory, 
for eight Years, as our Phil, Tranſ. No. 136. obſerve from the 
A Journ. des Scavans; our moſt eminent Aftronomers alſo in Eng- 


land admit it: But Dr. Hook thinks with Monſieur Cartes, the 


Z Motion of Light Inſtantaneous, Hook's Poſt. Works, Page 77. And 
this he endeavours to explain, Pag. 130, &c. 


What Mr. Romer's Hypothefis is, may be ſeen in the Pbil. 


= Tranſa&, before cited: And alſo in the before-mentioned Sir Iſaac 
© Newton's Opticks ; Light is 2 from luminous Bodies in Time, 
and ſpends about ſeven or eight 

Gun to the Earth, This was firſt obſerved by Romer, and then by 

» ethers, by means of the Eclipſes of the Satellites of Jupiter. For 
» theſe Eclipſes, xvhen the Earth is betaween the Sun and Jupiter, hap- 

pen about ſeven or eight Minutes ſooner than they ought to do by the 
Tables; and when the Earth is beyond the Sun, they happen about 
= ſeven or eight Minutes later than they ought ta de: The Reaſon Being, 
| that the Light of the Satellites bath farther to go in the latter Caſe. 
$ than in the former, by the Diameter of the Earth's Orbit, Newt, 
+ Opt. L. 2. Part 3. Prop. 11. | f 
| Now foraſmuch as the Diftance between the Sun and the Earth. 

| (according to the Computations in my Aſftre-Thealegy, B. 1, Ch. 3. 
| Note 2.) is 86,051,398 Engliſh Miles ; therefore, at the Rate of 
| 7 Minutes and a half, or 450 Seconds, in paſſing from the Sun, 


b os will be found to fly above 191,225 Miles in one Second of 
Ilm. | 


inutes of an Hour in paſſing from the. 


(a) Dr, 


E WK. Lanr Book 1, 


late ingenious Author (a) ſaith, ©* Is as boundleg 
„ and unlimited as the Univerſe itſelf, or the Ex- 
« panſum of all material Beings : The Vaſtneſs of 
* which is ſo great, that if exceeds the Compre- 
© henſion of Man's Underſtanding, Inſomuch, 
_ that very many have aſſerted it abſolutely inh- 
& nite, and without any Limits or Bounds,” 

And that this noble Creature of God is of this 
Extent (5), is manifeſt from our ſeeing ſome of the 
fartheſt diſtant Objects, the Heavenly Bodies, ſome 
Mm} Fob angel ot 1 all With 


— 1 th — _" ] uo od. ——— * tr. ab 


a) Dr. Hook's Poſthumous Works, Lect. of Light, p. 76. 
8 For the Proof of this vaſt Ex tent of Light, I ſhall take the 
Computation of the ſame great Man, Pag. 77. If, faith he, we 
canfider firſt, the vaſt. Diſtance. heteueen us and the Sun, which from 
the beſt and lateft Obſervations in Aſtronomy, is judged to be abeut 
10,000 Diameters of the Earth, each of which is about 7,925 En- 
gliſh Milet; therefore the Sun's Diftance is 79, 2 50, o Miles; and 
F we confider, that, according to the Óſerwatient, which I publiſped 
to prove the Motion of the Earth, [which were Obſervations of the 
Parallax of ſome of the fixed Stars in the Head of Draco, made in 
1699] the whole Diameter of the Orb, viz. 20, ooo, made the Sub- 
e but of one Minute to one of the fix*d Stars, which cannot tbere- 
fore be leſs diſtant than 3, 438 Diameters of this great Orb, and con- 
ſequently 63,760, ooo Diameters of the Earth : And if this Star be 
one of the neareff, and that the Stars that are of one Depree leſſer in 
Magnitude (T mean not of the ſecond Magnitude, becauſe there may be 
many Degrees betzoeen the firſt and ſecond) be as much farther ; and 
another Sort yet ſmaller be three Times as far; and a Fourth four 
Times as far, and ſo omward, poſſibly to ſome 100 Degrees of Mag- 
nitude, ſuch as may be diſcovered by 2 and longer Telfes ; that 
they may be 100 Times as far; then certainly this material Expan- 
fon, a Part of which wwe are, muſt be ſo great, that 'twill infinitely 
exceed" our ſhallow Conceptions to imagine. Now, by what 1 lf 
mentioned, it is evident, that Light extends itſelf to the utmoſt ima- 
ginable Parts, and ” the Help of Teleſcopes, we collect the Rays, 
and make them ſenſible to the Eye, which are emitted from ſome of the 
almoſt inconceivable remote Objects, &Cc.-- --- Nor is it only the great 


Body of the Sun, or the vaſt Bodies of the fd Stars, that are thus 
able to diſperſe the Light tbro the vaſt Expanſum of the Univerſe - 
but the ſmalleſt Spark of a lucid Body muſt do the very ſame Thing, 
even-the- ſmalleſt Gletule track from a Steel by a Flint, 1 \ That 

Fr KY | 
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leo with our naked Eye, ſome with the Help of Op- 
'x- © © tical Inſtruments, and others in all Probability far- 
of ther and farther, with better and better Inſtru- 
re- ments: And had we Inſtruments of Power equiva- 
ch, lent to the Extent of Light, the luminous Bodies 


of the utmoſt Parts of the Univerſe, would, for 
the fame Reaſon, be viſible too. e 


this Now as Light is of greateſt Uſe to impower us 
the to ſee Objects at all, fo the Extenſion thereof is 


no leſs uſeful to enable us to ſee Objects afar off. 
By which Means we are afforded a Ken of thoſe 
many glorious Works of the infinite Creator, viſt- 
dle in the Heavens, and can improve them to ſome 


wy 2D . : 
ol the nobleſt Sciences, and moſt excellent U es of 
our own Globe. EG 

e the Wl . | 
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f the Wi Of Gravity. 
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Sub- | | 3 5 | | 

ea 5 HE laſt Thing ſubſervient to our Globe, 

con- that I ſhall take Notice of, is Gravity (a); 


2 * or, that Tendency which Bodies have to the Cen- 
; and 1 | 45 4 | | In 
„ Sow: F 2 

; that (aa) That there is ſuch a Thing as Grawity, is manifeſt from its 
xpan- Effects here upon Earth; and that the heavenly Bodies attract or: 


Fnately | gravitate to one another, when placed at due Diſtances; is made 
1 lof | highly probable by Sir Iſaac Newton, This attractive, or gravitat- 
i ma- ing Power, I take to be congenial to Matter, and imprinted on all” 
Rays, | the Matter of the Univerſe by the Creator's Fiat at the Creation, 
of the | What the Cauſe of it is, the Nezotonian Philoſophy doth not pre- 
great tend to determine for want of Phaenomena, upon which Foundation: 
re thus it is that that Philoſophy is grounded, and not upon chimerical and, 
verſe; uncertain Hypotheſes : But whatever the Cauſe is, that Cauſe pe- 
Thing, | Retrates even to the Centres of the Sun and Planets, without any Dimi- 
wt maten of its Virtue ; and it acreth not according to the Superficies of. 


Bodies (as. Mechanical Cauſes. do) but in Proportion to — 
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In my Aftro-Theology, Book VI. Chap. 2. J have 
ſhewn of what abſolute Neceſlity, and what a 
| „ N noble 


x; * 
* * 
0 1 


their ſolid Matter: And laſtly, it acteth all round it at immenſe 
iflances, decreaſing in duplicate Proportion to thoſe Diſtances, a; 
Sir Iſaac Newton ſaith, Princip. pag. ult. What uſeful Deducti- 
ons, and what a rational Philoſophy, have been drawn from hence, 
may be ſeen in the ſame Book. 
This Attraction, or Gravity, as its Force is in a certain Propor- 
tion, ſo makes the Deſcent of Bodies to be at a certain Rate, And 
| Was it not for the Reſiſtance of the Medium, all Bodies would de- 
fcend to the Earth at the fame Rate; the lighteſt Down, as ſwiftly 
as the heavieſt Mineral: As is manifeſt in the Air-Pump, in which 
the lighteft Feather, Duſt, &c. and a Piece of Lead, drop down 
ſeemingly in the fame Time, from the Top te the Bottom of a tall 
exhauſted Receiver, | 
The Rate of the Deſcent of heavy Bodies, according to Galilzo, 
Mr. Huygens, and Dr. Halley (after them) is 16 Feet one Inch in 
one Second of Time ; and in more Seconds, as the Squares of thoſe 
Times. But in ſome accurate Experiments made in St. Paul's 
Dome, June , 1710. at the Height of 220 Feet, the Deſcent was 
ſcarcely 14 Feet in the firſt Second. The Experiments were made 
in the Preſence of ſome very confiderable Members of the Royal 
Society, by Mr. Hazwkibee, their Operator, with Glaſs, hollow 
Balls, ſome empty, ſome filled with Quick-filver, the Barometer 
at 297, the Thermometer 60 Degrees above Freezing, The Weight 
- = Balls, their Diameters, and Time of their Deſcent is in this 
able. 


Balls HII d withQuick-filver.| Empty Balls. 


— — Diameter. Time, Diameter. z Time. 


p xp 
”4 Sa 4 7 
— 
bs ———f— — EI CE et — 


1 | 

[ 

! 4 Sy 4 
'S ; 
1 

14 
— 

4 
= : 

Ls : 

ne 
. | 

2; 4 
. 11 
1 
* * 

. 


_  — 
——— ß! + = 9 


— ww 
—— 


EAIcsccond. 


* 
— — 
— —ä—ä— — — 2‚. 


Grains. Tenth Inch. half Second. Inch Tenth. halfsecond-. WE 
9o8 $ 'D "$ 1 | 17 : 
993 | 8 8 leſs, 5 | 2 | 16 5 
866 | 8 8 3 a 


16 i 
5 nearly. | x6& half, 0 
5 nearly, | 17 I 
S434 116 Te 


—— 


| 747 | 7 & half, | 3 mote, 
308 | 7 & half, | $ 
784 | 7 & balf, 8: more. 


8 


The Reaſon why the heavy full Balls fell in half. che Time of ! 
the hollow. ones, was the Reſiſtance of the Air: Which Reſiſtance 1 
is very ingeniouſly, and accurately. aſſigned by Dr. Wallis, in Phils. | ft 
Tranſ. No. 186. And the Cauſe of the Reſiſtance of all Fluids WF © 
(as Sir Iſaac Newton, Opt. Q. 20.) is partly. ſrom the Friction of WF P' 
the Parts of the Fluid, partly from the Inertia thereof. The Re- | 5 
Kſtance a. ſpherical Body meets with from Friction, is. as _ 2 

5 right: 
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Cup. V. P ˙· ( 
noble Contrivance this of Gravity is, for keeping 
the ſeveral Globes of the Univerſe from ſhattering 
to Pieces, as they evidently muſt do in a little Time, 
4 by their ſwift Rotation round their own Axes (a). 
The Terraqueous Globe particularly, which circum- 
volves at the rate of above 1000 VII 


les an Hour (6), 
would 


6 


ritt Angle under the Diameter, and the Velocity of the moving 
Body, And the Reſiſtance from the Vis Inertiæ, is as the Square 
of that Product. 

Por a farther Account of the Properties and Proportions, Fe. of 
EZ Gravity, in the Fall or Projection of Bodies, I ſhall refer to the 
larger Accounts of Galilæus, Torricellius, Huygens, Sir Iſaac New- 
ton, &c. or to the ſhorter Accounts of Dr. Halley, in ＋ 
= Tranſaf, abridged by Mr. Lewothorp, Vol. I. p. 561. or Dr. Carte, 
jn his Notes on Robault, Pbyſ. 2. c. 28. ſect. 13, 16. And for the 
2 Reſiſtance of Fluids, I refer to Dr. Wallis before cited, and the 
Ad. Erudit, Lipſ. May 1693. where there is a Way to find the 
Force of Mediums upon Bodies of different Figures. 

beyond all Doubt, manifeſt to our Eye, in ſome of them, from the 
© Spots viſible on them, The Spots on the Sun (eaſily viſible with 
an ordinary Glaſs) de manifeſt him to revolve round his own Axis 
in about 25 Days and a quarter. The Spots on Jupiter and Mars 
prove thoſe two Planets to revolve alſo from Eaſt to Weſt, as Dr. 


SSIS 


1 


= Hook diſcovered in 1664, and 1665. And Venus alſo (altho* near 


the ſtrong Rays of the Sun) hath, from ſome Spots, been diſco - 
vered by Mr. Caſſini, in 1666, and 1667, to have a manifeſt Ro- 
(cation. Vide Lowtborp's Abridg. Vol. I. p. 382, and 423, 425. 
And ſuch Uniformity hath the Creator obſery'd in the Works of 
Nature, that what is obſervable in one, is generally to be found in 
{all others of the ſame Kind. So that fince 'tis manifeſt the Sun, 
| and three of his Planets whirl round, it is very reaſonable to con- 
clude all the reſt do ſo too; yea, every Globe of the Univerſe, 
3 (b) The Earth's Circumference being 25,031 Miles and half, 
| (according to Book II. Chap, 2. Note (a) p. 43.) if we divide that 
into 24 Hours, we ſhall find the Motion of the Earth to be near 
1043 Miles in an Hour. Which, by the By, is a far more rea- 
| ſonable and leſs rapid Rate, than that of the Sun would be, if we 
| ſuppoſe the Earth to ſtand ſtill, and the Sun to move round the 
{ Earth, For according to the Proportions in Note (a), p. 29. of the 
| Preceding Chapter, the Circumference of the Magnis Orbis is 
| 540,686,225 Engliſh Miles, which divided by 24 Hours, gives 


888 


(a) That the Heavenly Bodies move round their own Axes; is, 


528,364 Miles in an Hour. But what is this to the — | 


34 Of GRAVTTr. Book I. 
would by the centrifugal Force of that Motion, be 
* ſoon diſſipated and ſpirtled into the circumambient 
Space, was it not kept together, by this noble Con- 
trivance of the Creator, this natural inherent Power, 
namely, the Power of Attraction or Gravity, 
And as by this Power our Globe is defended 
againſt Diſſipation, ſo all its Parts are kept in their 
proper Place and Order, All material Things do 
naturally gravitate thereto, and unite themſelves 
therewith, and ſo preſerve its Bulk entire (a). And 
the fleeting Waters, the moſt unruly of all its Parts, 
do by this Means keep their conſtant Æquipoiſe in 
the Globe (5), and remain in that Place which, the 
Pfalmift faith, God had founded for them; a Bound 
he had ſet, which they might not paſs ; that they turn 
not again to cover the Earth, Pal. civ. 8, 9. $% 
that, even in a natural Way, by Virtue of this ex. 
cellent Contrivance of the Creator, the Obſerya- 
tion of the Pſalmiſt is perpetually fulfilled, P/al. 
bexxix. 9. Thou ruleſt the raging of the Sea; when 
the Waves theredf ariſe, thou ſiilleſt them. 
To theſe, and an hundred other Uſes of Gra- 
vity, that I might have named, I ſhall only juſt 
mention another Thing owing to it, and thats 
2 | Levity, 


* 6 
— , — Li 
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of the fix' d Stars, if we ſuppoſe them, not the Earth, to move! 
Which is a good Argument for the Earth's Motion. 7 
(a) Nihil majus, quam (quad ita flabilis eff Mundus, atque i 
cebæret ad K d ut nibil ne excogitari quidem peſſit ap!iii, 
Omnes enim partes ejus undigue medium locum capeſſentes, nitunit 
æqualiter : maxim? autem corpora inter ſe juncta permanent, cùm qu 
dam qua ſi vinculo circumdata colligantur : quod facit ea natura, que 
per omnem mundum omnia Mente, & Ratione conficiens, funditut 
7 ad medium rapit, & convertit extrema, Cic. de Nat. Dev 

. . . | | 
(b) Eadem ratione Mare, cùm ſupra terram fit, medium tan 
terre locum expetens, conglobatur undique &qualiter, negue redundi 
anguam, negus effunditur, Id. paulo poſt» | 
ES | 0 a) That 
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» be BY Lovity (a), that, whereby what we call light Bodies 
cnt BY {wim, a Thing no leſs uſeful to the World than its 
-ol- FF Oppoſite, Gravity, is in many Reſpects, to divers 
Wer, Tribes of Animals, but particularly ſerviceable to 
„de raifing up of Vapours (5), and to their Convey- 
nded BF ance about the World. 0 2 NET: | 
their 1 5 ä , And 
s do $ 
cre ll. p 3 
And b 
arty fa) That there is no ſuch Thing as pefitive Levity, but that 
ſe in Levity is only a leſs Gravity, is abundantly manifeſted by the acute 
, the Ceign. Alpb. Borelli de Mot. à Grav. pend. cap. 4. See alfo the 
aun Annotations of the learned and ingenious Dr. Clarke, on Robaultii 


Pbyſ. p. 1. c. 16. Note 3. Alſo the Experiments of the Acad. 


turn del Cimento, p. 118, &c. Dr, Wallis's Diſcourſe of Gravity and 


* 
2 
2 
Thus 
* 
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 & MT Gravitation before the Royal Society, Nov. 12. 1674. p. 28, &c. 
| / have before in Note (a), Chap. 3. page 20. ſhewn what 
S Cx = YVapours are, and how they are raiſed. That which I ſhall here 
21Va- WF note, is their Quantity: Concerning which, the before-commended 
* al. Dr. Halley hath given us ſome curious Experiments in our Philef, 
} = Tranſat, which may be met with n . in Mr. TLorurborp's 
n Abridg. Vol. II. p. 108, and 126. Mr. Sedileau alſo at Paris 11 
obſerved it for near three Years, By all their Obſervations it ap- = 
Gra- fears, that in the Winter Months the Evaporations are leaft, and 11 
= # greateſt in Summer, and moſt of all in windy Weather. And by 
/ Jul Monſ. Sedileau's Obſervations it appears, that what is raiſed in 
bat is WF Vapours, exceeds that which falleth in Rain. In the ſeven lat 
wit), Months of the Year 1688, the Evaporations amounted to 22 


Inches 5 Lines; but the Rain only 10 Inches 6 Lines one Third: 
In 1689, the Evaporations were 32 Inches 10 Lines and a half; 
but the Rain 18 Inches 1 Line: In 1690, the Evaporations 32 1 
Inches 11 Lines; the Rain 21 Inches one Third of a Line. Vid 1 
Memb. de Math, Pbyſ. An. 1692, p. 25. | go Wei. 
If it be demanded, What becomes of the Overplus of Exhalati- 
„e in bon that deſcend not in Rain? I anſwer, They are partly tumbled 
gout down and ſpent by the Winds, and partly deſcend in Dews, which | 
un amount to a greater Quantity than is commonly -imagined, Dr. 1 
| Halley found the Deſcent of Vapours in Dews ſo prodigious at St. 1 


— — 


move? 


of — Helena, that he makes no doubt to attribute the Origine of Foun. 
4 1 tains thereto, And I myſelf have ſeen in a ſtill, cool Evening, 


Nect, large thick Clouds hanging, without any Motion, in the Air, 1 
, which in two or three Hours time have been melted down by de- Wo 
» tam brees, by the Cold of the Evening, ſo that not any the leaſt Re- 1 
nen wein of them have been leſt, | 
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plead, that all was the Work of Chance, or other 


neſs, to the Propagation and Increaſe of all the pro- 


36 OF Graviry. Book l. 
And now from this tranſient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have ſo manifeſt a 
Sample of the Wiſdom, Power, and Goodneſs of 
the infinite Creator, that it is eaſy to imagine the 
whole Fabrick is of a Piece, the Work of at leaf 
a skilful Artiſt, A Man that ſhould meet with x 
Palace (a) beſet with pleaſant Gardens, adorned 
with ſtately Avenues, furniſhed with well-contrived 
Aqueducts, Caſcades, and all other Appendages 
conducing to Convenience or Pleaſure, would eajily 
imagine, that proportionable Architecture and Mag- 
nificence were within: But we ſhould conclude tlie 
Man was out of his Wits that ſhould aſſert and 


than of ſome wiſe and skilful Hand. And ſo when 
we ſurvey the bare Out-works of this our Globe, 
when we ſee ſo vaſt a Body, accouter'd with ſo 
noble a Furniture of Air, Light, and Gravity 
with every Thing, in fhort, that is neceſſary to the 
Preſervation and Security of the Globe itſelf, or 
that conduceth to the Life, Health, and Happi- 
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digious Variety of Creatures the Globe is ſtocked 
with ; when we ſee nothing wanting, nothing re- 
dundant or frivolous, nothing botching or ill- made, 
but that every Thing, even in the very Appendages 
alone, exactly anſwereth all its Ends and Occa- 
ſions: What elſe can be concluded, but that all 
was made with manifeſt Deſign, and that all the 
whole Structure is the Work of ſome intelligent 
Being; ſome Artiſt, of Power and Skill equiva- 
lent to ſuch a Work ? 
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(a) See Book II. Chap. 3. Note (6), P. 44. 
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c tle N the foregoing Book having diſpatch'd the 
and WY Outworks, Jet us take a Survey of the prin- 
Other J cipal Fabrick, viz. the Terraqueous Globe it- 
when Bl felt; a moſt ſtupendous Work in every Par- 
lobe cular of it, which doth no le dize i 
ich {, var © it, which oth no leis aggrandize its 
LY Maker (a), than every curious, completeWorkdoth 
wg. wits Workman, Let us caſt our Eyes here and 


f there, let us ranſack all the Globe, let us with 
6s * Withe greateſt Accuracy inſpect every Part thereof, 
*ÞP" (ſearch out the inmoſt Secrets of any of the Crea- 
1 tures; let us examine them with all our Gauges, 
n nealure them with our niceſt Rules, pry into them 


18 Je- | wi 
nade, : | | | 6 
\dages rear 5 
Occa. Fe a) Licete -=--oculis quodammodo contemplari pulchritudinem earum | 
"at all erm, guas Divind Providentid dicimus conflitutas, Ac principio 
Ul the era univerſa cernatur, Iocata in media mundi ſede, ſolida, & glo- 
ligent qe. --veſtita floribus, berbis, arboribus, frugibus, Quorum ome 

| igen um ineredibilis multitude, inſatiabili varietate diſtinguitur. Adde 
juwa- be Fontium gelidas perennitates, liquores perlucidos Amnium, Ripa- 


um veſtitus veridiſſimos, Speluncarum conravas altitudines, Saxorum 
pſperitates, impendentium Montium altitudines, — Cam- 


aum: Adde etiam reconditas Auri-- = venas- =» Quæ werd, & quam 

Ie varia genera Beſtiarun? Qui Volucrum lapſus, _ cantus? 
Nui Pecudum paſtus ? - Quid de Heminum genere dicam ® Qui 

————m Que fi, ut animis, ſic oculis 

0 K terræm, de Divina Raticne 
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(4) I cane 
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with our Microſcopes, and moſk exquiſite Inſtru- 
ments (a), ſtill we find them to bear Teſtimony to 
their infinite Workman ; and that they exceed all 
human Skill ſo far, as that the moſt exquiſite Copie 
and Imitations of the beſt Artiſts, are no other than 
rude bungling Pieces to them. And fo far are we 
from being able to eſpy any Defe& or Fault in 
them, that the better we know them, the more 
we admire them; and the further we ſee into them, 
the more exquiſite we find them to be. 

And for a Demonſtration of this, I ſhall, 
I. Take a general Proſpect of the Terraqueous 
Globe. 

IT. Survey its Particulars. E224 

I. The Things which will fall under a general 
Proſpect of the Globe, will be its Figure, Bull, 
Motion, Place, Diſtribution into Earth and Wa- 
ters, and the great Variety of all Things upon it 
and in it. 


2 — — 


fa) J cannot here omit the Obſervations that have been made it 
theſe later Times, ſince ve bave bad the Uſe and Improvement cf tit 
Microſcope, concerning the great Difference, which by the Help if 
that, doth appear betwixt Natural and Artificial Things, Whatever 
is Natural, doth by that appear adorned with all imaginable Elegant 
and Beauty- ereas the moſt curious Works of Art, the fear pol, 
fineſt Needle, deth appear as à blunt, rough Bar of Iron, coming fron 
the Furnace, or the Forge, The moſt accurate Engravings or En. 
beſſments ſeem ſuch rude, bungling, deformed Works, as if they bad 
been dene wwith a Mattock, or a Torwe!, So vaſt a Difference 15 there 
betwwixt the Skill of Nature, and the Rudeneſs and Imperfeciicni 7 
Art, Biſhop Wilk. Nat, Rel, L. 1. Ch. 6. 
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we Of the Figure of the Terraqueous Globe. 


1 HIS I ſuppoſe I may take for granted to be 
mW { Spherical, or nearly ſo (a). And this muſt be 
allowed to be the moſt commodious, apt Figure for 
„a2 World on many Accounts; as it is moſt capaci- 
dus ous, as its Surface is equi-diſtant from the Centre, | 
5 | not 
a - REES 15 
1 (a) Altho' the Terraqueous Globe be of an Orbicular Figure, 


Va yet it is not ſtritly ſo, 1, On account of its Hills and Vallies. 
nit But theſe are incontiderable to the Earth's Semidiameter ; for they 
are but as the Duſt upon a common Globe, But, 2, Our modern 
Afronomers aſſign a much greater Variation from a globous Form, 
namely, that of a prolate Sphaeroid, making the Polar about 34 
Miles ſhorter than the Equatorial Diameter, The Cauſe of which 


they make to be the centrifugal Force of the diurnal Rotation of 
the Globe, | 
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de is This Figure they imagine is in Jupiter, his Polar being to his J; 
F the Equatorial Diameter, as 39 three Fifths to 40 three Fifths. But 4] 
lp of WW vhether it be fo or no, I confeſs I could never perceive, altho' I jb 
ztever have often viewed that Planet through very good, and long Glaſſes, 4 
gance particularly a tolerable good one of 72 Feet in my Hands: And al- | 
pe, tho' by reaſon of cloudy Weather, and (at preſent) Jupiter's Proxi- 5 
r from mity to the Sun, I have not been of late able to take a review of | 
En- that Planet; yet Saturn (ſo far as his Ring would permit) and N 

y bal Mars appear perfectly round, through Mr. Huygens' wiiong Glaſs of | 

5 there 126 Feet, which by Will he bequeathed, with its whole Appara- 


jens of 


— => — 2 


tus, to our Royal Society, by whoſe Favour it is now in my Hands. 
And moreover, I believe it difficult, next to impoſſible, to mea- 
lure the two Diameters to a 4Gth Part, by reaſon of the ſmallneſs 
of TJupiter*s apparent Diameter, and by reaſon he is moving all the 
Time of meaſuring him. | 
As to what is alledged ſrom lengthening the Pendulums of 
Clocks, to make them keep.fe ſame Time under the Equator,” as 
they do in our Climes ; I have ſthewn from the like Variations in 
the Air-Pump, that this may ariſe from the Rarity of the Air 
there, more than here. Vide Phil, Tranſ. No. 294. But if the 
ferecs of a Meridian grow larger, the more we 80 W 
| me 


A P. 


* —— 2 ᷓ—E40—4ä— I De — — — * 
— * 2 n 2 . - 


—— 4 — An * 
TA 'A _ —_ * » s * * * i * F 
N 2 Be. : — 2 * 82 8 : Wy" 
— NL ET TNT ; *'** ©. — 
yy ” * K Wr * * * —— - — 


— - 
— 


Cu 4 
like 
a mu 


40 The Ficuxe of the Book Il, 


not only of the Globe, but at leaſt (nearly) of Gn. 
vity and Motion too, and as ſome have thought, of 


the central Heat and Waters. But theſe, and di. 5 
vers other Things I ſhall paſs over, and inſiſt only modi 
upon two or three other Benefits of this globous the 
Figure of the Earth and Waters, | the 
1. This Figure is the moſt commodious in regard if the 
of Heat, and I may add of Light alſo in ſome mea- A © 
ſure. For by this means, thoſe two great Benefit that « 
are uniformly and equally imparted to the World: _— 
They come harmoniouſly and gradually on, and 2s the 
radually go off again. So that the daily and yearly i *"**4 
| | HER of Light and Darkneſs, Cold and Heat, Frovi 
Moiſt and Dry, are Regular and Workman-like, Notic 
(we may ſay) which they would not be, eſpecially To 


the former, if the Maſs of Earth and Waters were 


: e 4.6 the A 
(as ſome fancied (a) it) a large Plain; or as _ Farth 


F our, 


much 


Line (as Mr, Caſſini affirms they do, by an 8co th Part in every by E. 
Degree, in Phil. Tranſ. No, 278.) then there is great Reaſon to Moun 
conclude in behalf of this Spheroidal Form. | upon t 
The natural Cauſe of this Sphericity of our Globe, is (accord- f 
ing to Sir Iſaac Newten's Principles) that Attraction, which the and di 
infinite Creator hath ſtamp'd on all the Matter of the Univerſe, 
whereby all Bodies, and all the Parts of Bodies, mutually attract 
themſelves, and one another. By which Means, as all the Parts 
of Bodies tend naturally to their Center, ſo they all betake them - 
ſelves to a globous Figure, unleſs ſome other more prevalent Cauſe 
interpoſe. Thus, Drops of Quick-filver put on a ſpherica! Form, Wl, | 
the Parts thereof firongly attracting one another. So Drops af the var 
Water have the fame Form, when falling in the Air; but ate. Hor 
hemiſpherical only when they lie on a hard Body, by reaſon ther N 
Gravity doth ſo far over- power their ſelf-attracting Power, 5 ocean ' 
take off one half of their Sphericity- This Figure is commoniy ah 
attributed to the Preſſure of the circumambient Air: But that 
this can't be the Cauſe, is manifeſt from the Air-Pump; the 
Caſe being the very ſame in an exhauſted Receiver, as in the op 
Air, and not any the leaſt Alterat on of the Figure that I coull 
perceive, in all the Trials J have made, 
{a) It would be frivolons, as well as endleſs, to reckon Up 
the various Opinions of the Antients about the Figure of the 


Terraqueous Globe; ſome of them may be ſeen in Veren, 4 1 


2 = 


Ocean W. 
ſt, he w 
they muf 
the ancier 
the Chrif 
ad other: 
hiſt, in 1 


CuAp. I. TEexrRAQueovs GTOoB E. 41 
like a large Hill in the midſt of the Ocean; or of 
a wmultangular Figure; or ſuch like. 5 e 
| 2. This Figure is admirably adapted to the com- 

modious and equal Diſtribution of the Waters in 
de Globe. For ſince, by the Laws of Gravity, 
the Waters will poſſeſs the loweſt Place; therefore, 
if the Maſs of the Earth was cubick, priſmatick, 


1 any other angular Figure, it would follow, 
at one (too vaſt a Part) would be drowned ; and 
" WE znother be too dry. But being thus orbicular, 
the Waters are equally and commodiouſly diftri- 


„bed here and there, according as the Divine 
| WE Providence ſaw moſt fit; of which I ſhall take 
Notice by add by. + | 

3. The orbicular Figure of our Globe, is far 
the moſt beneficial to the Winds and Motions of 
the Atmoſphere. It is not to be doubted, if the 
Farth was of ſome -other, or indeed any other 
Figure, but that the Currents of Air would be 
much retarded, if not wholly ſtopped. We find 
by Experience, what Influence large and high 
Mountains, Bays, Capes, and Head-lands have 
upon the Winds; how they ſtop ſome, retard many, 
and divert and change (near the Shores) even the 
general 


1.1. c. 3. init. or Fobnſton's Thaumat. c. 1. Artic, 3. But among. 
the Variety of Opinions, one of the principal was, That the viſi- 
de Horizon was the Bounds of the Earth, and the Ocean the 
Bounds of the Horizon, that the Heavens and Earth above this. 
Ocean, was the whole viſible Univerſe; and that all beneath the 
Ocean was Hades, or the inviſible World, Hence, when the Sun 
it, he was ſaid tingere ſe Oceano; and when any went to Hades, 
they muſt firſt paſs the Ocean, Of this Opinion were not only 
oo ancient Poets, and others among the Heathens, but ſome of 
tte Chriſtian Fathers too, particularly Lactantius, St. Auguſtine, 
others, who thought their Opinion was favour'd by the Pſal- 
mi, in Pſal. xxiv 2. and cxxxvi. 6, See Biſhop Uſber's Anſauer 
na Jeſ. Chall, p. 366, Ec. 

{a) Neither 
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general conſtant Winds (a), that blow round the 
Globe in the Torrid Zone. And therefore, ſince 
this is the Effect of ſuch little Excreſcences, 
which have but little Proportion to our Globe, 
what would be the Conſequences of much vaſter 
Angles, which would equal a quarter, tenth, 
or but an hundredth Part. of the Globe's Radius? 
Certainly theſe muſt be ſuch a Barricade, as would 
greatly annoy, or rather abſolutely ſtop, the Cur- 
rents of the Atmoſphere, and thereby deprive 
the World of thoſe ſalutiferous Gales that I have 
faid keep it ſweet and clean. 

'Thus the Figure of our Globe doth manifeſt it 
to be a Work of Contrivance, in as much as it is 
of the moſt commodious Figure; and all others 
would be liable to great and evident Inconveniences, 


6— ENCE "0 Y 


3 


8 4 


(a) Neither do theſe conſtant Trade-Winds uſually blow near the 
Shore, but only on the Ocean, at leaſt 30 or 40 Leagues off at Sea, 
clear from any Land; cſpecially on the Weſt Coaſt, or Side of any 
Continent For indeed on the Eaſt Side, the Eafterly Wind being the 
true Tr ade-Mind, blows almoſt home to the Shore, ſo near as to re- 
ceive a Check from the Land Wind. Dampier's Winds, Ch. 1, 

And not only the general Trade-Winds, but alfo the conſtant 
coaſting Trade-Winds, are in like Manner affected by the Lands, 
Thus, for Inſtance, on the Coaſt of Angola and Peru. But this, 
ſaith the curious Captain Damprer, the Reader muſt take Notice 
of, That the Trade-Winds that blow on any Coaft, except the North 
Coaſt of Africa, zbbether they are conſtant, and blow all the Year, 
er Tobether they are, ſhifting Winds, do never blow right in on the 
Sbore, nor right along Shore, but go ſlanting, making an acute Anzlt 
of abcut 22 Degrees. Therefore, as the Land tends more Eaſt or 


Weft, from North or South on the Coaſt ; ſo the Winds do alter accord: 
ingly, Ibid, Ch, 2. | 
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Cc HA P. H. 
Of the Bulk of the Terraqueous Globe. 


HE next Thing remarkable in the Terra- 
1 queous Globe, is the prodigious Bulk there- 
of (a). A Maſs of above 260 Thouſand Million 
of Miles ſolid Content. A Work too grand for 
any Thing leſs than a God to make. To which 
in the next Place we may add, | 
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CHAP. NE. 
The Motions of the Terraqueous Globe. 


HE Motions the Terraqueous Globe hath, are 
round its own Axis, and round its Fountain of 
Light and Heat, the Sun (5). . That ſo vaſt a Bo- 
dy as the Earth and Waters ſhould be moved a 

| ] 


1 . . * - 
1 4 2 ** 1 4 4 2 n | 4 *** * 


(a) It is not difficult to make a pretty near Computation of the 
Bulk of the Terraqueous Globe, from thoſe accurate Obſervations 


th of a Degree made by Mr, Norwood in England, and Mr. Picart, 
0 and Mr, oy, ts in France, whoſe Meaſures do in a ſurprizing Man- 
, ner agree. But Mr. Caſſini's ſeeming to be the moſt accurate, (as I 


have ſhewn in my Aſtro-Theology, Book 1. Chap. 2. Note (a.) J have 
therefore made uſe of his Determinations. According to which, 
the Diameter of the Earth being 7967-7 Engliſb Miles, its Am- 
bit will be 25,031 Miles and half; and (ſuppoſing it to be Sphe- 
rical) its Surface will be 199,444,220 Miles; which being multi- 
plied into one third of its Semidiameter, gives the ſolid Content, 
1%, 264,856,000,000 Miles. 

(6) With the Copernicans, I take K here for granted, that the 

iurnal and Annual Revolutions are the Motions of the Terra- 
queous Globe, not of the Sun, Sc. but for the Proof thereof 
1 ſhall refer the Reader to the Preface of my Afro · Theology, and 


ht iv. Chap. 3. 
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all (a), that it ſhould undergo two ſuch different 


Motions, as the Diurnal and Annual are, and that 


theſe Motions ſhould be ſo conſtantly and regular- 
ly (5) performed for near 6000 Years, without any 
the leaſt Alteration ever heard of, (except ſome 
Hours which we read of in Fofh. x. 12, 13. and 
in Hezekiah's Time, which, if they cannot be ac- 
counted for ſome other Way, do greatly encreaſe 


the 


- 1. 


— | — 


(a) Every tbing tbat is moved, muſt of neceſſity be moved by 


| ſomathing elſe ; and that Thing is moved by ſomething that is moved 


either by another Thing, or not by another Thing, If it be moved 
by that which is moved by another, wwe muſt of Neceſſity come to 
ome prime Mover, that is not moved hq anotber. For it is impoſ- 
fible, that what moveth, and is moved by another, ſhould proceed in 
infinitum. Ariſtot. Plyſ. I. S. c. 5. 

Solum quod ſeipſum movet, quod nunquam deſeritur & ſe, nunquan 
ne mover: guidem definit : quinetiam ceteris que moventur, hic 
ons, hoc principium eſi movendi, Principii autem nulla eft orig»: 
nam ex principio oriuntur omnia; ipſum autem nulla ex re alia naſci 
poteſt: nec enim eſſet id principium, quod gigneretur aliunde. Cicer, 
Tuſc. Queſt. I. 1. c. 23. | | 

Cogitemus qui fieri poſſit, ut tanta magnitudo, ab aliquã poſſi 


natura, tanto tempore circumferri ? Ego igitur aſſero Deum cauſam 


eſſe, nec aliter poſſe fieri, Plato in Epinom. 


(b) Among the Cauſes which Claanthes is ſaid in Tully to aſſign 
for Men's Belief of a Deity, one of the chief is, Ægquabilitaten 
motus, conver fionem-Celi, Solis, Luna, Siderumgue omnium diſtin- 
Hionem, warietatem, fulchritudinem, ordinem: quarum rerum 
aſpectus ipſe ſatis indicaret, non eſſe ea fortuita. Ut fiquis in domum 
aliquam, aut in gymnafium, aut in forum venerit; cam videat om- 
nium rerum rationem, modum, diſciplinam, non -poſſit ea fine cauſa 
Feri judicare, ſed eſſe aliguem intelligat, qui præſit, & cui pareatur : 
multo magis in tantis motibus, tantiſque n eee tam multa - 
rum rerum atgue tantarum ordinibus, in quibus nibil anquam immenſa 


& infinita vetuſtas mentita fit, atuat neceſſe eſt ab aliqua Mente 


tantos naturæ motus gubernari, Cic. de Nat. Deor. 1. 2. c. 5. 
Homines cæperunt Deum agnoſcere, cum viderent Stellas, tantam 

concinnitatem efficere; ac dies, nocteſſue, eſtate, & hyeme, ſuoi 

ſervare flatos ortus, atgue obitus, Plutarch de placit. I. 1. c. 6. 


(a) We 
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the Wonder (a); theſe Things, I ſay,) do mani- 
feſtly argue ſome divine infinite Power to be con- 
cerned therein (): But, eſpecially, if to all this 
we add the wonderful Convenience, yea, abſolute 
Neceſſity of theſe Circumvolutions to the Inhabi- 
tants, yea, all the Products of the Earth and Wa- 
ters. For to one of theſe we owe the comfortable 
Changes of Day and Night; the one for Buſineſs, 
the other for Repoſe (c); the one for Man, and 
| moſt other Animals to gather and provide + ood, 
1 HFabi- 


(a) We need not. be ſolicitous to elude the Hiſtory of theſe 
Miracles, as if they were only poetical Strains, as Maimonides, 
and ſome others fancy Feſbua's Day to have been, wiz, only an 
ordinary Summer's Day; but ſuch as had the Work of many Days 
done in it; and therefore by a poetical Stretch made, as if the 
Day had been lengthened by the Sun ſtanding ſtill. But in the 
Hiſtory they are ſerioufly related, as real Matters ct Fact, and 
with ſuch Circumſtances as manifeſt them to have been miraculous 
Works of the Almighty: And the Prophet Habakkuk, ili. 11. 
mentions that of Joſbua as ſuch, And therefore taking them to 
be miraculous Perverſions of the Courſe of Nature, inſtead of 
deing Objections, they are great Arguments of the Power of God: 
For in Hezekiab's Caſe, to wheel the Earth itſelf backward, or 
dy ſome extraordinary Refractions, to bring the Sun's Shadow 
backward 10 Degrees: Or in Foſpua's Caſe, to ſtop. the diurnal 
Courſe of the Globe for fome Hours, and then again give it the 
lame Motion; to do, I fay, theſe Things, required the ſame in- 
fnite Power which at firſt gave the Terraqueous Globe its Motion, 


(5) Nam cùm diſpofiti quæ ſiſſem fædera Mundi, 
Preſcriptoſgue Maris fines, Annique meatus, 
Er Lucts, Nofiſque wices: tunc emnia rebar 
Conſilio firmata Dei, qui lege moveri 
Sidera, qui fruges diverſo tempore naſci, 
Nut varlam Phaben alieno juſſerit igne 
Compleri, Solemgue ſuo; porrexerit undis 
Littora ; Tellurem medio libraverat axe. 
| Claudian in Rufin. L. 1. initio. 


ſe Diei noctiſque viciſſitudo conſervat animantes, tribuens aliud 
apenc) tempus, aliud guieſcendi. Sic undique omni ratione conclu- 
tur, Mente, Conſilioque di vino omnia in boc mundo ad ſalutem m- 
, conſervationemgqus admirabiliter adminiſtrari. Cicer. de Nat. 


Door, J. 2 C. 3. 
D 3 (a) The. 
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Habitation, and other Neceſſaries of Life; the 
other to reſt, refreſh, and recruit their Spirits (a), 
waſted with the Labours of the Day. To the 
other of thoſe Motions we owe the Seaſons of Sum- 
mer and Winter, Spring and Autumn, together 
with the beneficial Influences and Effects which 
theſe have on the Bodies and State of Animals, Ve- 
getables, and all other Things, both in the Tor- 
rid, Temperate, and Frigid Zones. 


CIT EN IE MEI EEE! 
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the Place and Situation of the Terraqueous 
Globe, in reſpect of the Heavenly Bodies. 


Nother Thing very conſiderable in our Globe, 
| is its Place and Situation at a due Diſtance 
from the Sun (5), its Fountain of Light and Heat; 


_— —— 


(a) The acute Dr. Cheyne, in his ingenious Phe. Princ. of 
Natural Religion, among other Uſes of Day and Night, faith, the 
Night is moſt proper for Sleep; becauſe when the Sun is above the 
Horizon, Sleep is prejudicial, by Reaſon the Perſpirations are then 
too great, Alſo that Nutrition is moſtly, if not altogether, 
performed in Time of Reſt ; the Blood having too quick a Motion 
in the Day; for which Reaſon, weak Perſons, Children, &. 
are nouriſhed moſt, and recruit beft by Sleep. 

(2) It is a manifeſt Sign of the Creator's Management and 

Care, in placing the Terraqueous Globe at that very Diſtance it 
is from the Sun, and contempering our own Bodies, and all other 


Things, ſo duly to that Diſtance. For was the Earth farther | 


from the Sun, the World would be ſtarved and frozen with Cold: 
And was it nigher, we ſhould be burnt, at leaſt the moſt com- 
buſtible Things would be ſo, and the World would be vexed with 
perpetual Conflagrations. For we ſee that a few of the Rays of 
the Sun, even no more that what fall within the Compaſs of 
half an Inch or an Inch in a Burning-Glaſs, will fire combuſtible 
Bodies, even in our own Climate. 

(a) Air. 
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and from its neighbouring Planets of the ſolar Sy- 
tem, and from the fix'd Stars. But theſe Things 
I have ſpoken more largely of in my Survey of the 
Heavens (a), and therefore only barely mention 
them now, to inſiſt more largely upon, | 


FFF 


CHAP. v. 
The Diftribution of the Earth and Waters. 


| Rieu Diftribution of the Waters, and the dry 
Land, although it may ſeem rude and unde- 
tioned to a careleſs View, and is by ſome tax'd as 


ſuch (5), yet is admirably well adjuſted to the Uſes 
and Conveniences of our World. For 


Mid 


"—_ 


(a) Aftra-Theology, Book vii. Chap. 7. 

(5) The moſt eminent Author 1 have met with, that finds 
fault with the Diſtribution of the Earth and Waters, and in- 
deed with the whole preſent Structure of the Globe, is the learned 
and eloquent Theoriſt, Dr. Burnet, who frequently exclaims on 
this Point: Tellus noftra, ſi tetam ſimul cumplettamur, non eff or- 
dinata & venuſta rerum 2 ſed moles aggeſta vario, incerto- 
que ſitu partium, nulla ordinis aut wenuſtatis habita ratione. Theor. 
Sacr. I. 1, c. 7. Ecquis autem à Deo bæc ita „ ? &c. ib, Quo 
autem Hercules labore opus eſſet ad excavan terram in tantum 
liatum P - Si immediate à cauſa primd effettus fuiſſet bic alveus, ali- 
quem ſaltem ordinem, menſuram, & proportionem notare voluiſſat in 
it/ius forma, & partium drſpoſitione j === fed confuſa omnia, &c. ib. 
e. 8, Tellus neftra cam exigua fit ; eſt etiam rudis: Et in ill exi- 
guitate multa ſunt ſuper flua, multa inelegantia. Dimidiam terræ 
ſuperficiem tnundat Oceanus ; magnd ex parte, ut mibi videtur, inu- 
tis, And then he goes on to ſhew hew this Part of the Creation 
might be mended, ib. c. 10. All this is to me ſurprizing from 
an Author of great Ingenuity, who ſeems in his Book to have a 
juſt Opinion of, and due Veneration for God. But certainly ſuch 
Notions are very inconſiſtent with the Belief of God's creating, 
eſpecially his governing and ordering the World. But ſuppoſe 
the Terraqueous Globe was ſuch a rude, confuſed, inconvenient 
Maſs, as he pretends, yet it is well enough for a ſinful World. 
But belides, what others have long ago abundantly * 
| D4 | R 
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For in the firſt Place, the Diſtribution is ſo well 
made, the Earth and Waters fo handſomely, ſo 
Workman-likelaid, every where all the World over, 
that there is a juſt Aquipoife of the whole Globe. 
The Northern balanceth the Southern Ocean, the 4; 
lantick the Pacific Sea. The American dry Land is 
a Counterpoiſe to the European, Afiatich and African, 

In the next Place, the Earth and the Waters are 


ſo admirably well placed about in the Globe, as to 


be helpful to one another, to miniſter to one ano- 
ther's Uſes. Thegreat Oceans, and the leſſer Seas and 
Lakes, are ſo admirably well diſtributed throughout 
the Globe (a), as to afford ſufficient Vapours (b) for 

| Clouds 
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the following Survey, will, I hope, ſufficiently manifeſt it to 
be the Work of a wiſe and beneficent, as well as omnipotent 
Creator, „ 

(a) Some have objected againſt the Diſtribution of the Earth 
and Waters, as if the Waters occupied too large a Part of the 
Globe, which they think would be of greater Uſe, if it was dry 
Land. But then they do not conſider that this would deprive the 
World of a due Quantity of Vapours and Rain, For if the Ca- 
vities which contain the Sea, and other Waters, were deeper, al- 
though the Waters were no leſs in Quantity, only their Surfaces 
narrower and and leſſer, the Evaporations would be ſo much the 
leſs, inaſmuch as thoſe Evaporations are made from the Surface, 
and are, conſequently in Proportion to the Surface, not the Depth 
or Quantity of Water, 

() 1 took notice before in Book I, Chap. 3. Note (a) Page 20, 
That the Vapours conſtituting Clouds and Rain, are Veſiculiæ of 
Water detached by Heat. The Manner of which I conceive to 
be thus; Heat being of an agile Nature, or the lighteſt of all 
Bodies, eafily breaks looſe from them; and if they are humid, 
in its Paſſage, carries along with it Particles, or little Caſes of the 
Water; which being lighter than Air, are buoyed up thereby, 
and ſwim. in it; until by knocking againſt one another, or being 
thickened by the Cold, (as in the Note before-cited,) they are re- 
duced into Clouds and Drops. 

Having mentioned the Manner how Vapours are raiſed, and 
there being more Room here than in the Note before-cited, 
I ſhall, for the Illuſtration of Nature's Proceſs, take Notice of 
three Things obſervable to our Purpoſe, in Water over the 
Fire. 1. That the Evaporations are proportional to the Heat 

aſcen- 
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Clouds and Rains, to temperate the Cold (a) of 
the Northern frozen Air, to cool and 9 the 
pes _ Heats 
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aſcending out of the Water, A ſmall Heat throws off but fe- 
Vapours, ſcarce viſible: A greater Heat, and aſcending in greater 
aantities, carries off groſſer, larger, and more numerous Veſt 
culæ, which we call a Steam: And if the Heat breaks through. 
the Water with ſuch a Fury, as to lacerate and lift up great Quan- 
tities or Bubbles of Water, too heavy for the Air to carry or buoy 
up, it eadſeth what we call Boiling. And the Particles of Water 
thus mounted up by the Heat, are viſible Sphaerules of Water, if 
viewed with a Microſcope, as they ſwim about in a Ray of the 
Sun let into a dark Room, with warm Water underneath ; where 
ſome of the Vapours appear large, ſome ſmaller Sphaerules, accord- 
ing (no doubt) to the larger and lefler Quantities of Heat blowing 
them up and carrying them off. 2. If. theſe Vagours be inter- 
cepted in their Aſcent by any Context, eſpecially cold Body, as 
Glaſs, Marble, Sc. they are thereby reduced into Drops, and 
Maſſes of Water, like thoſe of Rain, Sc. 3. Theſe Vapours in 
their Aſcent from the Water, may be obſerved, in cold froſty 
Weather, either to riſe but a little above the Water, and there 
to hang, or to glide on a little above its Surface: Or if the Wea- 
ther be very cold, after a little Aſcent, they may be ſeen to fall 
back again into the Water; in their Aſcent and Deſcent 'deſcribing 
a Curve fomewhat like that of an Arrow from a Bow, But in a 
warmer Air, and till, the Vapours aſcend more nimbly and 
copiouſly, mounting up aloft, till they are out of Sight, But if 
the Air be warm and windy too, the Vapours are ſooner carried 
out of Sight, and make way for others. And accordingly I have 
often obſerved, that hot Liquors, if not ſet tos thin, and not fre- 
quently ſtirred, cool flower in the greateſt Froſts, than in tempe- 


p rate Weather, eſpecially if windy, And it is manifeſt by good 
f Experiments, that the Evaporations are leſs at thoſe Times than 
0 theſe ; leſs by far in the Winter than the waxmer Months. 

fl (a) As our Northern Iflands are obſerved to be more temperate 
, than our Continents, (of which we had a notable Inftance in the 
0 great Froſt in 1708-9, which Ireland and Scotland felt leſs of than 


moſt Parts of Europe befides 3 of which ſee Hock IV. Chap. 12. 
Nete(a) Page 217.) ſo this Temperature is owing to the warm Va- 
pours afforded chiefly by the Sea, which, by the preceding Note, 
my neceſſarily be warm, as they are Vapours, or Water inflated 
y Heat, f 8 
The Cauſe of this Heat T take to be partly that of the 


f Sun, and partly Subterraneous. That it is not wholly tHat of 


bn 
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Heats (a) of the Torrid Zone, and to refreſh the 
Earth with fertile Showers ; yea, in ſome Meaſure 
to miniſter freſhWaters to the Fountains and Rivers, 
Nay, ſo abundant is this great Blefling, which the 


| moſt indulgent Creator hath. afforded. us. by Means 


of this Diſtribution of the Waters I am ſpeaking of, 
that there is more than a ſcanty, bare Proviſion, or 
mere ſufficiency; evena Plenty, a Surpluſage of this 
uſeful Creature of God, (the freſh Waters) afforded 
to the World; and they ſo well ordered, as not to 
drown the Nations of the Earth, nor to ſtagnate, 
ſtink, and poiſon, or annoy them; but to be gently 
carried through convenient Channels back again 

| | | to 
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the Sun, is manifeſt from Vapours, being as much, or more copiouſly 
raifed, when the Sun-beams are weakeſt, as when ſtrongeſt, there 


being greater Rains and Winds at the one Time than the other. 


And that there is ſuch a Thing as Subterraneous Heat, (whether 
Central, or from the meeting of Mineral Juices z or ſuch as is 
Congenial or Connatural to our Globe, T have not Time to en- 
quire ; but I ſay, that ſuch a Thing is,) is evident not only from 
the Hot-Baths, many fiery Eruptions and Exploſions, &c. but al- 
1o from the ordinary Warmth of Cellars and Places under Ground, 
which are not barely comparatively warm, but of ſufficient Heat 
26 raiſe Vapours alſo : As is manifeſt from the ſmoking of peren- 
nial Fountains in froſty Weather, and Water drawn out of Pumps 
and open Wells at ſuch a Time. Yea, even Animals themſelves 
are ſenſible of it, as particularly Moles, who dig before a Thaw, 
and againſt ſome other Alterations of the Weather; excited, no 
doubt, thereunto by the ſame warm Vapours ariſing in the Earth, 
which animate them, as well as produce the ſucceeding Changes 
of the Weather. a 
(a) Beſides the Trade- Vinds, which ſerve to mitigate the ex- 
ceſſive Heats in the Torrid Zone, the Clouds are a good Screen a- 
gainſt the ſcorching Sun - beams, eſpecially when the Mn paſſeth 
their Zenith; at which Time is their Winter, or cooleſt Seaſon, 
by reaſon they have then moſt Clouds and Rain. For which Ser- 
vice, that which Varene takes Notice of, is a great Providence of 
God, wiz. Plerague laca Zone Toride: vicinum babent mare, ut In- 
dia, Inſulæ Indice, Lingua Africe, Guinea, Braſilia, Peruvia, 
Mexicana, Hiſpania: Pauca loca Zone Torride ſunt Mediterranea. 
Varenii. Geogr. 1. D. Cz 26. Prop. 10. Sect. 7. 
(a] That 
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to their grand Fountain (a) the Sea; and many of 
them through ſuch large Tracts of Land, and to ſuch 
prodigious Diſtances, that it is a great Wen the 

| oun- 


(a) That Springs have their Origin from the Sea, and not from 
Rains and Vapours, among many other ſtrong Reaſons, I con- 
clude from the Perennity of divers Springs, which always afford 
the ſame Quantity of Water. Of this Sort there are many to be 
found every where, But I ſhall, for an Inſtance, ſingle out one 
in the Pariſh of Upminſter, where I live, as being very proper for 
my Purpoſe, and one that I have had better Opportunities of mak 
ing Remarks upon above twenty Years, This in the greateſt 
Droughts is little, if at all, diminiſhed, that I could perceive by 
my Eye, although the Ponds all over the Country, and an adjoin- 
ing Brook have been dry for many Months together; as particu» 
hrly in the dry Summer Months of the Year 17056. And in the 
wetteſt Seafons, ſuch as the Summer and other Months were, pre- 
ceding the violent Storm in November 1703, (Vide Pbiloſ. Tranſ. 
Ne 289.) I ſay, in ſuch wet Seaſons, I have not obſerved any 
Increment of its Stream, excepting only for violent Rains falling 
therein, or running down from the higher Land into it; which 
diſcoloureth the Waters oftentimes, and makes an Increaſe of only 
a Day's, or ſometimes but a few Hours Continuance. But now, 

if this Spring had its Origin from Rain and Vapours, there would 
| be an Increaſe and Decreaſe of the one, as there ſhould happen to 
be of the other: As actually it is in ſuch temporary Springs as 
have undoubtedly their Source from Rain and Vapours. 

But beſides this, another conſiderable Thing in this Upminſter 
Spring (and Thouſands of others) is, that it breaks out of ſo in- 
conſiderable an Hillock, or Eminence of Ground, that can have 
no more Influence in the Condenſation of the Vapours, or ſtop- 
ping the Clouds, (which the Maintainers of this Hypotheſis ſup- 
poſe) than the lower Lands about it have. By ſome critical Ob< 
ſervations I made with a very nice portable Barometer, I found 
that my Houſe ſtands between 80 and go Feet higher than the 
Low-Water Mark in the-River of Thames, neareſt me; and that 
Part of the River being ſcarce thirty Miles from the Sea, I gueſs, 
land am more confirmed from ſome later Experiments I made 
nearer the Sea) that we cannot be much above roo Feet above 
the dea. The Spring I judge nearly level with, or but little higher 
than where my Houſe ſtands; and the Lands from whenee it im- 
meviately iſſues, I gueſs about 15 or 20 Feet higher than the 
Soring 3 and the Lands above that, of no very remarkable Height. 
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Fountains ſhould be high enough (a), or the Seas 


low enough, ever to afford fo long a Conveyance, 
Witneſs the Danube (b) and Yolea of Europe, the 
Ae MT.” Nile, 
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And indeed, by actual Meaſure, one of the higheſt Hills I hare 
wet with in Efex, is but 363 Feet high; (Vide Pbil. Trat. 
No. 313. p. 16.) and I gueſs by fome very late Experiments 1 
made, neither that, nor any other Lend in EH ex, to be abore 
400 Feet above the Sea, Now, what is fo inconſiderable a Riſe 
oi Land to a perennial Condenſation of Vapours, fit to maintain 
ven fo inconiiderable a Fountain, as what I have mentioned is? 
Or indeed the High- lands cf the whole large County of E Gex, 
do the maintaining of all its Fountains and Rivulets ? | 

But 1 {hall no farther proſecute this Argument, but refer to the 
ite learned, curious and induſtrious Dr, Plot's Tentamen Pbil. de 
Orig. Fort, in which he hath fully diſcuſſed this Matter. 

As to the Manner how the Waters are raiſed up into the Moun- 
tains and higher Lands, an eaſy and natural-Repreſentation may be 


made cf it, by putting a little Heap of Sand, Aſhes, or a little 


Loaf of Bread, Fc. in a Baſon of Water; where the Sand will 
repreſent the dry Land, or an Iſland, and the Baſon of Water 
the Sea about it. And as the Water in the Baſon riſeth to, or 
near the Top of the Heap in it, ſo doth the Waters of the Sca, 
Lakes, &c, riſe in the Hills. Which Caſe I take to be the 
lame with the Aſcent of Liquids in Capillary Tubes, or between 
contiguous Planes, or in a Tube filled with Aſhes: Of which the 
induftrious and complete Artificer in Air-Pumps, Mr. Hawke, 
hath given us ſome, not contemptible Experiments, in his Phy/, 
Mech. Exp. p. 139. | 

Among the many Cauſes aſſigned for this Aſcent of Liquors, 
there are two that bid the faireſt for it, vi. the Preſſure of the 
Atmoſphere, and the Newtonian Attraction. That it is not the 
former, appears from the Experiments ſuceeeding, as well, or 
better in Vacuo, than in the open Air, the Aſcent being rather 
ſwifter in Vacuo. This then being not the Cauſe, I ſhall ſop- 
poſe the other is; but for the Proof thereof I ſhall refer to ſome 
of our Iate Exgliſt Authors, eſpecially ſome very late Experiments 
made before our moſt famous Royal Society, which will be ſo well 
improved by ſome of that illuſtrious Body, as to go near to put the 
Matter out of doubt. 

(a) See Book III, Chap. 4. 
(e] The Danube, in a ſober Account, perferms a Courſe of above 
1500 Miles, (i. e. in a ſcrait Line) from its Rije to its Fall, Bo- 
Dun's Geogr, Dict. | 


(a) Tractus | 
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Nile (a), and the Niger (b) of Africh, the Ganges (c), 
and Euphrates of Aſia, and the Amazons River (d), 
and Rio de la Plata of America, and many others 
which might be named; ſome of which are ſaid to 
run above 5000 Miles, and ſome no leſs than 
booo from their Fountains to the Sea. And in- 
deed ſuch prodigious Conveyances of the Waters 
make it manifeft, that no accidental Currents and 
Alterations of the Waters themſelves, no Art or 


| Power of Man, nothing lefs than the. Fiat of the 


Almighty, could: ever have made, or found, ſo 
long and commodious Declivities, and Channels 
for the Paſſage of the Waters, A tbo 
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The great Variety and Ouantity of all Things 
upon, and in the Terraqueous Globe, provided 
for the Uſes of the World. : 


H E laſt Remark I ſhall make about the Ter- 
raqueous Globe in general is, the great Va- 
riety of Kinds, or Tribes, as well as prodigious 
Number of Indjviduals of each various Tribe, there 
„ is 
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(a) Tractus ſc. Longitudo [ Nili] eft milliarium circiter 630 Germ. 


five Ital. 2520, pro quibus ponere licet Jooe propter curvaturas. 


Varen. Geogr. I. 1. c. 6. p. 27. 

(b) Varene reckons the Courſe of the Niger, at a middle Com- 
putation, Goo German Miles, that is 2400 Italian. 

(e) That of the Ganges he computes at 300 German Miles, But 


if we add the Curvatures to theſe Rivers, their Channels are of a 


prodigious Length. 

(d) Oritur flumen (qued plerumque Amazonum, &c.) Baud pro- 
cul Quito in montibus--- Chen per leucas Hiſpanicas 1356. 8 
ab occidente in orientem continugrit, oftio 84 leucas lata-- in Oce- 
anum præcipitatur. Chr. D' Acugna Relatio de flumine Amaz. in 
A, Erud. Aug. 1683. | 

(a) Non 
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is of all Creatures (a). There are ſo many Beaſt, 
ſo many Birds, ſo many Inſects, ſo many Reptiles 
ſo many Trees, ſo many Plants upon the Land; 
fo many Fiſhes, Sea-Plants, and other Creatures in 
the Waters ; ſo many Minerals, Metals, and Fof. 
files in the Subterraneous Regions; ſo many Species 
of theſe Genera, ſo many [ndividuals of thoſe Spe- 
cies, that there is nothing wanting to the Uſe of 
Man, or any other Creature of this lower World, 
If every Age doth change its Food, its way of 
Cloathing, its way of Building; if every Age (6) 
hath its Variety of Diſeaſes; nay, if Man, or any 
other Animal, was minded to change theſe Thing 
every Day, ſtill the Creation would not be ex- 
hauſted, ſtill nothing would be wanting for Food, 
nothing for Phyſick, nothing for Building and Ha- 
bitation, nothing for Cleanlineſs and Refreſhment, 
| JA, 


8 
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(a) Non dat Deus beneficia & Unde ergd. iſta ga paſſides? . 
Unde hec innumerabilia, oculos, aures & animum mulcentia 9 Und: 
illa luxuriam quoque inſtruens cepia ? ay enim neceſſitatibus tan- 

tummad? noftris proviſum eft. ; uſque in delicias amamur, Tet ar- 
Buſta, non uno modo frugifera, tot berbæ ſalutares, tot warietates 
etborum, per totum annum digeſt, ut inerti quogue fortuita terre 
alimenta præberent. Fam animalia omnis generis, alia in ficco, &0, 
——— ut omnis rerum naturæ pars tributum aliguod nobis conferret, 
Senec. de Benef. 1. 4. c. 5. ubi plura vide, 

Hic, ubi habitamus, non intermittit ſuo tempore Calum niteſcers, 
arbores frondeſeere- tum multitudinem pecudum partim ad veſcen- 
dum, partim ad cultus agrorum, partim ad vebendum, partim as 
corpora veſtienda; bominemque im quaſi contemplatorem cœli ac 
deorum, ipſorumgue cultorem.-- -- Tec igitur, & alia innumerabili 
cùm cernimus, poſſumuſne dubitare, quin his pre ſit aliguis vel Ef 
fector, fi bac nata ſunt, ut Platont widetur : wel fi ſemper fuerint, 
wt Ariftateli placet, Moderator tanti operis & muneris ? Cic. Tuſc. 

uacfſt, I. 1. c. 28, 29. 8 ; 

(b) Sant & gentium differentiar non metliocres - quæ contemplatio 
aufert rurſus nos ad ipſorum aximalium naturas, ingenitaſque 1s wel 
certiores morborum omntum medicinas., Enim werd rerum omnium Pa- 
rens, nullum animal ad hoc tantum ut paſceretur, aut alia ſatiaret, 
naſci vcluit: arteſque ſalutares iis inſeruerit, Plin. Nat, Hiſt, I. 27: 


6, 13. a 
(9) Th 
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vea, even for Recreation and Pleaſure, But the 
unificence of the Oreator is ſuch, that there is 
abundantly enough to ſupply the Wants, the Con- 
eniencies, yea, almoſt the Extravagancies of all 
he Creatures, in all Places, all Ages, and upon 
a Occaſions, | | 
And this may ferveto-anſwer an Objection againſt 
he Excellency. of, and Wiſdom ſhewed in, the 
reation z namely, What need of ſo many Crea- 
ures (a) ? Particularly of ſo many Inſects, ſo many 
plants, and fo many other Things? And eſpeeial- 
y of ſome of them, that are ſo far from being uſe- 
ful, that they are very noxious ; ſome by their Fe- 
rity, and others by their poifonous Nature, &c. 
To which I might anſwer, That in greater Va- 
ety, the greater Art is ſeen ; that the fierce, poi- 
nous, and noxious Creatures ſerve as Rods and 
Scourges.to chaſtife us (5), as Means to excite our 
| Wiſdom, 


{a) This was no very eaſy Queſtion to be anſwered by ſuch as 
held, That all Things were made for Man; as moſt of the Ancients: 
Id; as Ariflotle, Seneca, Cicero, and Pliny, (to name only ſome 
ff the Chief). And Czeero cites it as the celebrated Chry /ippus's 
Opinion, Praclare enim Chryfippus, Cetera nata eſſe Hominum 
aud, & Deorum, De fin. bon. & ma). I. 3. And in his De 
at, Deor, I. 2. fin. he ſeriouſly proves the World itſelf to have 
deen made for the Gods and Man, and all Things in the World to 
dave been made and contrived for the Benefit of Man, (parata & 
Imenta ad fructum Hominum, are his Words). So Pliny, in his: 
Preface to his 7th Book, ſaith, Nature made all Things for 
Man; but then he makes a Doubt, Whether ſhe ſhewed herſelf a 

More indulgent Parent, or cruel Step-Mother, as in Beck IV. 
Chap, 12. Note 2. But fince the Works of God have been more 

Iſcovered, and the Limits of the Univerſe have been found to be 
i infinitely greater Extent than the Ancients ſuppoſed them; this 
row Opinion hath been exploded. And the Anſwer will be 
wund eaſy to theſe by gi Why ſo many uſeleſs Creatures? In 
be Heavens, Why fo many fix' d Stars, and the greateſt Part of 
them ſcarce vifible? Why ſuch Syſtems of Planets, as in Jupiter, 
aurn, Ke. (See my Aſtro-Theology,) In the Earth and Waters, 
Mhy ſo many Creatures of no Uſe to Man ? 

0% Nec minis clara exitii documenta ſunt etiam ex contemnendis 
nnalibus, M. Parre auther eft &-cuniculis ſuffoſſum' in * 9mg 

Ut opidum, 


„ 
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Wiſdom, Care, and Induſtry, with more to the ſame 
purpoſe. But theſe Things have been fully urged 
by others; and it is ſufficient to ſay, that this 

| LEGIT. | oreat 


es 


— 


8 —— . — SY 


epidum, a talpis in Theſſali4 : ab ranis civitatem in Gallid pulſan, 
ab locuſtis in Africa : ex Gyaro, Cycladum inſula, incolas d muribus 
fugatos : In Italia Amyclas a ſerpentibus deletas. Citra C 'yramolgos 
LEthiopas late deſerta regio eſt, a n eng & ſolpugis gente ſub. 
lat#: & d ſcolependris abactos Trerienſes, aucter et Tbeophraſtus, 
Plin. Nat. Hiſt. 1.8. c. 29. 

To theſe Inſtances may be added, the Plague they ſometimes 
ſuffer from a kind of Mice (they call Leming, Leminger, Lem. 
mus, &c.) in Norzway, which eat up every green Thing, They 
come in ſuch prodigious Numbers, that they fancy them to fall 
from the Clouds; but 07. Magnus rather thinks they come from 
fome of the Iſlands, Hi. 1.8. c. 2. If the Reader hath a mird 
to ſee a large Account of them, with a Diſpute about their Gene- 
ration, a handſome Cut of them, with the Prayers, and-an Exor- 
ciſm againft them uſed in the Church of Rome, I ſhall refer him 
(it being too tedious to recite in theſe Notes) to Muſæum Wir. 
mian. I, 3. e. 23. £ 

Quare patimur multa mala à creaturd quam fecit Deus, niſi quia 
| 2 Deum? - De pond tua peccatum tuum accuſa, non ju- 

icem, Nam propter Superbiam inſtituit Deus creaturam iſiam mini- 
mam & abjefifſimam ut ipſa nos torqueret, ut cùm ſuperbus fuerit 
homo, & ſe jactauerit adverſus Deum, chm ſe erexerit, Pulici- 
bus ſubdatur, Quid eſt, qudd te inflas err 7 --- Pulict- 
bus reſiſte ut dormias, Cognoſce qui fix, Nam propter ſuperbian 
noſtram domandam- «--creata illa que moleſta ſunt : populum Pharas- 
nis ſuperbum potuit Deus domare de urſis, de, &c. Muſcas & 
Ranas illis immiſit, ut rebus wilifſimis ſuperbia domaretur, Omnia 
ergo per ipſum----fafta ſunt ; & ſine ipſo factum eft nibil. Avgult, 
Tra&t. 1. in S. Johan. ; 

But altho' the infinitely wiſe Creator hath put it in the Power 
of ſuch vile Animals to chaſtiſe us, yet hath he ſhewed no leſß 
Wiſdom and Kindneſs in ordering many, if not moſt of them ſo, 
as that it ſhall be in the Power of Man, and other Creatures, to 
obviate or eſcape their Evils. For, beſides the noble Anticctes 
afforded by Minerals, Vegetables, &c. many, if not moſt of our 
European venomous Animals carry their Cure, as well as Poiſon, 
in their own Bodies. The Oil, and, I doubt not, the Body of 
Scorpions too, is a certain Remedy againſt its Stroke. A Be, 
Waſp, or Hornet, cruſtied and rubbed, and bound upon the Place, 
1 have always found to be a certain Cure for che Sting of thoſe 
Creatures. And I queſtion not, but the Fleſh, efpecially the 
Head, of Vipers, would. be found. a Remedy for their Bites. 
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great Variety is a moſt wiſe Proviſion for all the 
Uſes of the World in all Ages, and all Places. Some 
for Food, ſome for Phyſick( a), fome for Habitation, 
ome for Utenfils, ſome for Tools and Inſtruments of 
Work, and ſome for Recreation and Pleaſure, either 
to Man, or to ſome of the inferior Creatures them- 
ſelves ; even for which inferior Creatures the liberal 
Creator hath provided all Things neceflary, or any 
ways conducing to their happy, comfortable living 

in this World, as well as for Man. | | 
And it is manifeſt, that all the Creatures of God, 
Beaſts, Birds, Inſects, Plants, and every other Genus, 
= | | have, 


— „ 


— — ES Aon 


| Our Viper-Catobers bave a Remedy, in which they place ſo great 
Confidence, as to be no more afraid of the Bite [of a Viper] than of 
a common Puncture, immediately curing themſelves by the Ys ch 
tion of their Specifick. This though they keep a great Secret, I have, 
upon ftri&# Enquiry, found to be no ether than Axungia Viperina, 
preſently rubbed into the Wound, This Remedy the learned Doctor 
tried himſelf with good Sueceſs, ih a young Dog that was bitten 
in the Nofe. Vide Mead of Poiſons, p. 29. 

And as to the Means to eſcape the Miſchief of ſuch noxious 
Animals, beſides what may be effected by the Care, Induſtry, and 
Sagacity of Man; fome of them are ſo contrived and made, as to 
give Warning or Time to Creatures in Danger from them. Thus, 
for Inſtance, the Ratrle-Snake, the inoſt poiſonous of any Serpent, 
who darts its poiſonous Vapours to ſome Diſtance, and in all Pro- 
bability was the Baſili of the Ancients, ſaid to kill with its 


Eyes: This involuntarily gives Warning by the Rattle in its 


Tail, So the Shark, the moſt rapacious Animal of the Waters, 
i forced to turn himſelf on his Back, (and thereby gives an Op- 
portunity of Eſcape) before he can catch his Prey. | 

(a) Hec fola Nature placuerat eſſe remedia parata vulgo, inventu 


facilia, ac fine impendio, ex quibus vivimus. Poſtea fraudes homi- 


um & ingeniorum capture officinas invenire iſtas, in quibus ſua cui- 
que hemini venalis promittitur vita. Statim compoſitiones & miſturæ 
mexplicabiles decantantur. Arabia atque India in medio ſtimantur, 


ulerigue parvs medicina à Rubro mari imputantur, cim remedia vera 


qutidie pauperrimus 7 cenct,  Plin. I. 24. c. 1. 

Auen ponte ſud ex tellure germinant Herbæ, que contra quoſcungue 
urban accommode ſunt ; ſed eæ voluntate Opificis, ad noftram utili- 
tem Product æ ſunt, Baſil. Aſcet. Tom. 2. 88 5 

Conſult here Book X. Note (a), (b), Page 421, (a) 422. 
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53 Variety of THINGs in the Book II. 
have, or may have, their ſeveral Uſes even among 
Men. For "hough in one Place many Things may 
lie neglected, and out of Uſe, yet in other Places 
they may be of great Uſe. So what hath ſeemed 


HAP 


put pre 
lies (a 
als, 2 
him ſo 


uſeleſs in one 155 hath been received in another; Or 
as all the new Diſcoveries in Phyſick, and all the hr; 
na . s e te 
Alterations in Diet do ſufficiently witneſs. Many ether 
Things alſo there are which in one Form may be er be 
8 to Man; but in another of great Uſe. Nd P 
ere are many Plants (a), many Animals, many mals 
Minerals, which in one Form deſtroy, in another rost! 
heal. The Caſſada Plant unprepared poiſoneth, I fay, 
| but proba 
5 Retre: 
a) Among poiſonous Vegetables, none more famous of Old than : 
emlick, accounted at this Day alſo very dangerous to Man, of their ( 
which there are ſome diſmal Examples in our Phil. Tranſ. Wep. The p 
Fer, &c. But yet this Plant is Food for Goats, and its Seeds to in the 
Buſtardt; and, as Galen ſaith, to Starlings alſo. Neither is this | 
ſo pernicious a Plant, only Food, but alſo Phyſick to ſome Ani- preſen 
mals. An Horſe troubled with the Farcy, and could not be cured Brds, 
with the moſt famous Remedies, cured himſelf of it in a ſhort Creati 
Time, by eating Hemlock, of which he eat greedily. Vide Phil, 
Tranſ. No. 231. And a Weman which Twas cured of the Plague, liſtenc 
but wanted Sleep, did with very good Effect eat Hemlock for ſone ally 
Time; till falling ill again of a Fever, and baving left off the Uſe 
nf this Remedy, be [Nic. Fontanus] endeavoured to procure ber WW 
Reſt by repeated Doſes of Opium, which bad no Operation, till the . The 
Helþ of Cicuta 4ves again called in with deſired Succeſs, Mead of Neun 
FS Me CG - | nu, an 
And net only Hemlock, but many other, if not moſt Plants ac- 3 j. to 
counted poiſonous, may have their great Uſe in Medicine : Of v. ; 
which take the Opinion of an able Judge, my ingenious and learn - Hrbarc 
ed Friend Dr. Tancred Robinſon, in a Letter I have of his to the 6. 061, 
late great Mr, Ray, of Nov. 7, 1664. viz, According to my Pri- and ma 
miſe, I here ſend you a few Obſervations concerning ſome Plants ſel- Wi (ul 
dom [a9 in Medicine, being eſteemed poiſonous, which if truly core WM afl 
rected, or exattly doſed, may perhaps prove the moſt poqverful and (a)! 
ere Medicines yet known, Having then given an Account of I ladies, 
ome of their Correctives, he gives theſe following Examples, 22 Dr, Sle 
1. The Helle bores incorporated with a Sapo, or Alkaly-Saits alme, (6) J 
are ſucceſsful Remedies in Epilepfies, Vertigos, Palſies, Lethargie, Wi tn, N 
and Manias, Doſ. a Yj. toz B. 2. The Radic. Aſſari, Cicuie, h up, 
and the Napellus, in Agues = perodical Pains, Doſ. 2j. 10 3 5. WWW Fruits, 
3. The Hyoſcyamus in Hæmorrbagies, violent Heats and Perturbation WW tom t. 


of the Blood, and alſo in all great Inflammations, Doſ. Q j. to 15 . 
| EE . 
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ut prepared, is the very Bread of the Veſ-In- 
lies (a). Vipers and Scorpions, and many Mine- 
als, as deſtructive as they are to Man, yet afford 
him ſome of his beſt Medicines. | 

Or if there be many Things of little, immediate, 

ſe to Man, in this, or any other Age; yet to 
other Creatures they may afford Food or Phyſick, 
or be of ſome neceſſary Uſe. How many Trees 
ind Plants, nay, even the very Carcaſes of Ani- 
mals, yea, the very Duſt of the Earth (3), and the 
moſt refuſe, contemptible Things to be met with; 
I ay, how many ſuch Things are either Food, or 
probably Medicine to many Creatures ; afford them 
Retreat, are Places of Habitation, or Matrixes for - 
their Generation, as ſhall be ſhewed in proper Place ? 
The prodigious Swarms of InſeCts in the Air, and 
in the Waters, (many of which may be perhaps at 
preſent of no great Uſe to Man) yet are Food to 
Brds, Fiſhes, Reptiles, Inſects themſelves, and other 
Creatures (c), for whoſe happy and comfortable Sub- 
ſſtence, I have ſaid the bountiful Creator hath libe- 
ally provided, as well as for that of Man. 


4 The Semen Stramoniæ is a very e Anodyne, uſeful in Vigilias, 
1 


Rbeumatiſms, Hyſterick Caſes, in all the Orgaſms of the Blood or Spi- 
nts, and wherever there is an Indication ſor a Paregorick. Doſ. 
3j. t 3 G. 5. Elaterium thus corrected, may be given from gr. x. 
xv. in Hydropical Caſes, without any ſenſible Evacuation or Di- 
Purbance, So may the Soldanella and Gratiola in greater Doſes, 
b. Opium corrected as afore- mentioned, loſes its Narcotick Faculty, 
ad may be given very ſafely in great Deen, and proves more than 
italy prevalent in Convlſiue Caſes, Fluxes, Catarrhs, and all 
panful Paroxyſms, &c. 
(a) It rs of the moſt general Uſe of any Provifien all over the Weſt 
Indies, eſpecially in the botter Parts, and is 2 to victual Ships, 
Dr. Sloan's Nat. Hiſt. of Jamaica, Vol. 1. Ch. 5. Set. 12. 
(b) I have ſhewn in the Pbiloſ. Tranſ. that the Pediculus fatidi- 
(us, —_— Pulſatorius, or Death- Match there deſcribed, feed- 
tin upon Duſt 3 but that this Duſt they eat, is powdered Bread, 
Iruits, or ſuch like Duſt, not powdered Earth; as is manifeſt 
ſom their great Diligence and Curioſity in hunting among the 
uſt, See mere in Philoſ. Tranſ. No. 291, | 
) See Book IV. Chap. 11. 
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BOOK III. 


of the Terraqueous Globe in Parti cular, 
more eſpectally the Earth, 


Of 
iN 


Things that preſent themſelves to our View, are. 


1. Its 


CODES ISTSTS "Y ah 85 2 2 2 oe gay 2 2 he ys K 2 8 9 
AVING thus taken a General Proſpect 2 
of our Terraqueous Globe, I ſhall in this * 
Book come to its Particulars. But here 2 
8 we have fuch an immenſe Variety pre- 0K 
enting itfelf to our Senſes, and ſuch amazin 4 
Strokes of Power and Wiſdom, that it is 1 * h. 
3 not to be at a Stand, and very difficult to know 2 
where to begin, how to proceed, or where to end. 
27 5 2 however attempt. 
nd for the more clear and re . 
gular Proceeding Wn pecul 
on this copious Subject, I ſhall diſtribute the Glote 5 
into its own grand conſtituent Parts. ng in 
I. The Earth and its Appurtenances, * 
II. The Vaters and Theirs. | 0 fr t 
The firſt of theſe only, is what at preſent | hal gp 
be able to take into this Survey. 4 
And in Surveying the Earth, I intend, ied, 
1. To conſider its conſtituent Parts * Things ih, 
peculiar to itfelf. . a "aq 
bs Fahy nts gram Speck, bY the ſeveral Kinds ih 
ave their Habitation +54 
or Subſiltence thereon. __— "ap 
1 
1. As to the Earth itſelf, the mo eltiarkable $5, b 


eight. 


Cnap. J. Of the Sorts. om 


1. Its various Moulds and Soils. 
2. Its ſeveral Strata, or Beds. Es 
z. Its very Subterraneous Paſſages, Grottos and 
Caverns. 1 e | 
4. Its Mountains and Vallies. 


5 


| IEA A 
Of the Soils and Moulds in the Earth. 


HE various Soils and Moulds are an admira- 
oo ble and manifeſt Contrivance of the All-wiſe 
Creator, in making this Proviſion for the various 
Vegetables (a), and divers other Uſes of the Crea- 
tures» For, as ſome Trees, ſome Plants, ſome 
Grains dwindle and die in a diſagreeable Soil, but 
thrive and flouriſh in others ; ſo the All-wiſe Cre- 


ator hath amply provided for every Kind a proper 
ed, | | 


3 „ _ 


KS 


If 


8 


(a) It is not to be doubted, that although Vegetables delight 


8 in peculiar Soils, yet they owe not their Life and Growth to 
e the Earth itſelf, but to ſome agreeable Juices or Salts, Cc. refid- 


Ing in the Earth. Of this the great Mr. Boyle hath given us 
ſome good Experiments. He ordered his Gardener to dig up, and 
ry in an Oven, ſome Earth fit for the Purpoſe, to weigh it, and 
to ſet therein ſome Squaſh Seed, (a Kind of Indian Pompion.) 
The Seeds when ſown were watered with Rain or Spring-Water 
ly. But although a Plant was produced in one Experiment of 
hear 3 1B. and in another of above 14 HP. yet the Earth when 
= and weighed again, was ſcarce diminiſhed at all in its 
eight. 

Another Experiment he alledges is of Helmont's, who dried 
200 5. of Earth, and therein planted a Willow weighing 5 Ib, 
Dich he watered with Rain, or diſtilled Water: And to ſecure 
rom any other Earth getting in, he covered it with a perforated 
n-Cover, After five Years, weighing the Tree with all the 
faves it had born in that Time, he found it to weigh 169 fb. 
d 5, but the Earth to be diminiſhed only about 2 3 in its 
aght, Vide Boyle's Scept. Cbym. Part 2. Pag. 114. 
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62 Of the Sorts. Boon Ill 


and the other Mould, ſome in moiſt, ſome in dy trat 


Waters were ordered to their peculiar Place, Gy, 


| CHA 
If ſome delight in a warm, ſome in a cold Soil; M dei 


ſome in a lax or ſandy, ſome a heavy or clayey Soil; 


: | 2 WE 81 
ſome in a Mixture of both, ſome in this, and that, D 


thers 


Places (a) ; ſtill we find Proviſion enough for il 8 
theſe Purpoſes: Every Country abounding with it 


proper Trees and Plants (5), and every Vegetabe £% 


flouriſhing and gay, ſomewhere or other about the 1 
Globe, and abundantly, anſwering the Almighty 
Command of the Creator, when the Earth and 07 t 
i. 11. And God ſaid, Let the Earth bring fart 
Graſs, the Herb yielding Seed, and the Tree jiell. 
ing Fruit after bis Kind, All which we actual 
ſee is ſo. 


To this Convenience which the various Soils that B 
coat the Earth are of to the Vegetables, we ma Mine 
add their . Uſe and Benefit to divers Animal 
to many Kinds of Quadrupeds, Fowls, Inſects, and — 
Reptiles, who make in the Earth their Places of Re £50 c 
poſe and Reſt ; their Retreat in Winter, their de eren 
curity from their Enemies, and their Neſts to repok 3 

| | | | a4 afte 
del thinks, 
ak 1 ww — lame, 

(a)T5 qe Tomes Cnrel Tos dein, & pivor Te, Tori — 
Tay q uud pe, & c. Te per yep pe Snpobg, T d g | 

\ \ \ \ \ / % A\ ns - ome h 
2d d Xepepiwss, Th Ne Tpognnss, Te q eU. ml ) 
GAGs, TH Wal pets To I; Nod K. Zurei Yap Ta mu felt i 
pops xtT&> Til Apel, Ert du dobern, nas io Xupd, 4 5 fs 
upeiCa, rout Epp &, Xs berg 4 eg: Pt, 1470 * _ 
Te with —TIdvra. f Tara, Et de Ta ouas GEL Font 
% %¹j,,, Kel 74. cbt Lu TOY STO), OTAY 1 Tis TApr\ te whit is 
Tis gos, Theophraſt. de Cauſ. Plant. I. 2. c. 9. 1 be 

(b) Nec vero Terre ferre omnes omnia peſſunt. 2 
Fluminibus, Salices, craſſiſque paludibus Alni 1.245 
Naſeuntur : fteriles ſaxofis montibus Orni : echaud 
Littora Myrtetis Iztifſima : denigue apertis tributec 
Bacchus amat colles : Aquilonem & frigora Taxi. from t. 
Aſpice & extremis domitum cultoribus orbem, in the ( 
oaſque domos Arabum, pictoſzue Gelones : 00 4 
Diviſæ arboribus patriæ, &c. Vir, Georg: J. 2. 1 is 


(a) Althi 
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Wl their Young 3 ſome delighting in a lax and pervi- 
os Mould, admitting them an eaſy Paſſage ; and o- 
ti thers delighting in a firmer and more ſolid Earth, 


that will better ſecure them againſt Injuries from 
without. 


FFF 

CHEF I 5 90h 

Of the various Strata, or Beds, obſervable in 
5 the Earth. | 


HE various Strata, or Beds, although but 
little different from the laſt, yet will deſerve 
a diſtinct Conſideration. 
By the Strata, or Beds, I mean thoſe Layers of 
Minerals (a), Metals (5), Earth and Stone (c), ly- 
| | ing 


8 * a * 


— . | 


(a) Although Minerals, Metals and Stones lie in Beds, and have 
done fo ever ſince N:ab's Flood, if not from the Creation; yet it 
is greatly probable, that they have Power of grow:rg in their re- 
ſpective Beds: That as the Beds are robbed and emptied by Miners, 
lo after a while they recruit again. Thus Vitriel, Mr. Beyle 
thinks, will grow by the Help of the Air. So Alum doth the 
lame, We are aſſured (he ſaith) by the experienced Agricola, That 
the Earth, or Ore of Alum, being rebbed of its Salt, will in tract 
F Time recover it, by being expoſed to the Air, Boyl. Suſpic, about 
ſome hid. Qual. in the Air, p. 18. | 

(b) As to the Growth of Metals, there is great Reaſon to ſu- 
ſpect that alſo, from what Mr. Boyle hath alledged in his Obſerva- 
trons about the Growth of Metals; and in his Scepe, Chym, Part 6. 
. 362. Compare alſo Hakewi!”s Apol. p. 164. | 

And particularly, as to the Growth of Tron, to the Inſtances he 
tives from Pliny, Fallopius, Cæſalpinus, and others ; we may add, 
what is well known in the Foreft of Dean in Gloucefterſhire ; That 
the beſt Iron, and moſt in Quantity, that is found there, is in the 
ald Cinders, which they melt over again. This the Author of the 
Additions to Glouceſterſhire, in Cambden's Brit. of the laſt Edition, 
5. 245. attributes to the Remiſſneſs of the former Melters, in not 
ahauſting the Ore : But in all Probability, it is rather to be at- 
tributed to the new Impregnations of the old Ore, or Cinders, 
from the Air, or from ſome ſeminal Principle, or plaſtick Quality 
in the Ore itſelf. | | 

(c) As for the Growth of Stone, Mr. Beyle gives two Inftances, 

eis that famous Place in France, called Les Caves Gy” : 

ere 


— 
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ing under that upper Stratum, 'or Tegument of the 
Earth: laſt ſpoken of, all of a prodigious Uſe tg 


Mankind: Some being of great Uſe for Building, 
ſome ſerving for Ornament; ſome furniſhing us 
with commodious Machines, and Tools to-prepare 
our Food, and for Veſſels and Utenſils, and for Mul- 
titudes of other Uſes ; ſome ſerving for Firing to 
dreſs our Food, and to guard us againſt the In- 
| ſults of Cold and Weather; ſome being of great 
Uſe in Phyſick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying and 


colouring, and ten thouſand other Conveniencies, 


too many to be particularly ſpoken of: Only 
there is one grand Uſe of one of theſe Strata, or 
| | Pe” | Beds, 


Where the Water falling from the upper Parts of the Cave to tht 
Ground, doth 2 there condenſe into little Stones, ef ſuch Figure 
as the Drops, falling either ſeuerally, or upon one anotber, and cia. 
gulating preſently into Stones, chance to exbibit, Nid. Scept. Chym, 
60. | 
| Suck like Caves as theſe I have myſelf met with in England; 
particularly on the very Top of Bredon- Hill in Worceſterſhire near 
the Precipice, facing Perſbore, in or near the old Fortreſs, called 
Bemsbury-Camp ; I ſaw ſome Years ago ſuch a Cave, which (if 
I mif-remember not) was lined with thoſe Stalactical- Stones on 
the Top and Sides. On the Top they hung like Icicles great and 
ſmall, and many lay on the Ground. They ſeemed manifeſtly to 
be made by an Exſudation, or Exſtillation of ſome petrifying 
Juices out of the rocky Earth there. On the Spot, I thought it 
might be from the Rains ſoaking through, and carrying with it 
Impregnations from the Stone, the Hill being there all rocky, 
Hard by the Cave is one or more vaſt Stones, which (if I miſtake 
not) are incruſtated with this Sparry, Stalactical Subſtance, if not 
wholly made of it. But it is ſo many Years ago fince I was at the 
Place, and not being able to find my Notes about it, I cannot fay 
whether the whole Stone is (in all Probability) Spar (as I think it 
is) or whether I found it only caſed over with it, notwithſtanding 
I was very nice in examining it then, and have now ſome of the 
Fragments by me, conſiſting, among other ſhining Parts, of ſome 
tranſparent angular Ones, ; 
The other Inſtance of Mr. Boyle, is from Linſchoten, who ſaith, 
that in the Eaft- Indies, when they have cleared the Diamond- 
Mines of all the Diamonds, In a few Years Time they find in the 
fame Place new Diamonds produced, Boyle, ibid, 0 U 
| a 
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Beds, that cannot eaſily be omitted, and that is, 


65 


thoſe ſubterraneous Strata of Sand, Gravel, and 
laxer Earth that admit of, and facilitate the Paſſage 
of the ſweet Waters (a), and may probably be the 
Colanders whereby they are ſweetened, and then 


habitable World, not only through the Temperate 
of the Frozen Poles. | 4 en OH 
That theſe Strata are the principal Paſſages of the 
ſweet Fountain- Waters, is, I think, not to be 
doubted, conſidering that in them the Waters are 


to me to manifeſt a ſpecial Providence of God in 
| the 


£ \ * 


(a) It is not only agreeable to Reaſon, but I am told by Perſons 
converſant in digging of Wells throughout this County of EZ/ex, 


Gravel, and a coarſe, dark coloured Sand; which Beds ſeldom 
ſail to yield Plenty.of ſweet Water: But for Clay, they never find 
Water therein, if it be a ſtrong, ſtiff Clay; but if it be lax and 
ſandy, ſometimes Springs are found in it; yet ſo weak, that they 
will ſcarcely ſerve the Uſes of the ſmalleſt Family. And ſome- 


Mould, (which, by their Deſcription, I judged to be a fort of 
0azy, or to have the Reſemblance of an ancient, ruſhy Ground) 
and in that Caſe the Water is always naught, and ſtinks, And 


Laids, particularly that Part called the Rodings, which yields 
Plenty of ſweet Water, and that is a Bed of white Earth, as tho? 


made of Chalk and white Sand. This they find, after they have 


ug thro* forty, or more, Feet of Clay; and it is ſo tender and 
meiſt, that it will not lie upon the Spade, but they are forced 
bo throw it into their Bucket with their Hands, or with Bowls 5 


N when it comes up into the Air, it ſoon becomes an hard white 
one. | 


E | Thus | 


at the ſame Time alſo convey'd to all Parts of the 


and Torrid Zones, but even the fartheſt Regions 


well known to paſs, and in them the Springs are 
found by thoſe that ſeek for them: I ſay, the prin- 
cipal Paſſages, becauſe there are other ſubterrane- 
ous Guts and Channels, Fiſſures and Paſſages, thro*” 
| which many Times the Waters make their Way. 
Now that which in a particular Manner doth ſeem 


where I live, that the ſureſt Beds in which they find Water, are 


times they meet with thoſe Beds lying next, under a looſe, black 


laſtly, Another ſort of Bed they find in Eſx, in the Clayey - 


- 


— — — — r ⏑ 4 A _— — 
& 


—— — 


66 Of the STRATA, &&c. Book III. 


the repoſiting theſe watery Beds is, that they ſhould 
be diſperſed all the World over, into all Countries, 
and almoſt all Tracts of Land: That they ſhould 
ſo entirely, or for the moſt Part, conſiſt of lax, in- 
cohering Earth, and be ſo ſeldom blended with 
other impervious Moulds, or if they are ſo, it is 
commonly but accidentally; and that they are in- 
terpoſed between the other impervious Beds, and 
ſo are as a Prop and Pillar to guard them off, and 
to prevent their ſinking in and ſhutting up the 
Paſſages of the Waters. 

The Time when thoſe Strata were laid, was 
doubtleſs at the Creation, when God ſaid (Gen, 
1. 9.) Let the Waters under the Heavens be gathered 
together unto one Place, and let the dry Land appear; 
or elſe at the Deluge, if, with ſome ſagacious Na- 
turaliſts, we ſuppoſe the Globe of Earth to have 
been diſſolved by the Flood (a). At that Time 
(whatever it was) when the Terraqueous Globe 
was in a Chaotick State, and the earthly Particles 
ſubſided, then thoſe ſeveral Beds were, in all Pro- 
bability, repoſited in the Earth, in that commo- 
dious Order in which they now are found ; and 
that, as is aſſerted, according to the Laws (5) of 
Gravity. | CHAP, 


— — 


Thus much for the Variety of Beds wherein the Waters are 
found. That it is in theſe Beds only or chiefly the Springs run, 
is farther manifeſt from the forcible Eruption of the Waters 
ſometimes out of thoſe watery Beds. Of which ſee Chap. 4. 
Note (a) Page 76, This Eruption ſhews, that the Waters come 
from ſome Eminence or other, lying at a Diſtance, and being 
cloſely pent up within the watery Stratum, by the Clayey Strata, 
the Waters with Force mount up, when the Strata above are 
opened. | 

(a) Yide Dr. Viadꝛuard's Eſſay, Part 2. Steno's Prodr. &c. 

(6) Id. ib. p. 28, and 74. But Dr. Leigh, in his Nat. Hiſtory 
of Lancaſbire, ſpeaking of the Coal-Pits, denies the Strata to lie 
according to the Laws of Gravitation, ſaying, the Strata are a Bed 
of Marle, afterwards Free- Stone, next Iron-Stone, then Coal, or 
Kennel» Mine, then ſome other Strata, and again Coal, &c. Shy 


CHAP. III. 
Of the Subter 2 Caverns, and the Vilcancs, 


Shall take Notice of the ſubterraneous Caverns, 

Grottos and Vulcanos, becauſe they are made 

an Objection (a) againſt the preſent ene 
an 


92 


But upon a ſtricter Enquiry into the Matter, finding I had rea- 
ſon to ſuſpect that few, if any, actually had tried the Experiment, 


| was minded to bring the Thing to the Teſt of Experiment my- 


ſelf; and having an Opportunity, on April 11, 1712. I cauſed 
divers Places to be bored, laying the ſeveral Strata by themſelves ; 
which afterwards I weighed with all Strictneſs, firſt in Air, then 
in Water, taking Care that no Air-bubbles, &c. might obſtruct 
the Accuracy of the Experiment. The Reſult was, that in my 
Yard, the Strata were gradually ſpecifically heavier. and heavier, 
the lower and lower they went; and the upper, which was Clay, 
waz conſiderably ſpecifically lighter than the lower Stratum; which 


| Was firſt a looſe Sand, then a Gravel. In which Stratum princi- 


pally the Springs run that ſupply my Well. 

But in my Fields, where three Places were bored, (to no great 
Depth) I found below the upper (ſuperficial Strarum) a decp Bed 
of Sand only, which was of different Colours and Conſiſtence, 
which J weighed as before, together with the Virgin-Mould; 
but they were all of the ſame, or nearly the ſame ſpecifick Gra- 
'ity, both out of the ſame Hole, and out of different Holes, 
altho" the Sand was at laſt ſo gravelly, that it hinder'd our boring 
any deeper, 955 

Upon this, fearing leſt ſome Error might be in the former Experi- 
ments, I try'd them over again; and that with the ſame Success. 

After this I made ſome Experiments in ſome deep Chalk-Pits, 
vith the Flints, Chalk, Sc. above and below; but the Succeſs 
Vas not ſo uniform as before. [ons 

Acquainting our juſtly Renowned Roya! Society with theſe Ex- 
periments, they ordered their Operator to experiment the Strara 


n a = the Succeſs whereof may be ſeen in Pbileſ. Trarſ, 
0336, 


% 


a) Nemo dixerit terram pulchriorem eſſe quid cavernoſa ſit, _ | 


* at in multis lecis, ud diſrupta caveis & ſpatiis inanivus ; 
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and Convulſions of the Earth. Nay, if the Hy- 
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and Structure of the Globe. But, if well conſi- 
dered, they will be found to be wiſe Contrivances 
of the Creator, ſerving to great Uſes of the Globe, 
and Ends of God's Government. Beſides many ſe- 
cret, grand Functions and Operations of Nature 
in the Bowels of the Earth, that in all Probability 
theſe Things may miniſter unto, they are of great 
Uſe to the Countries where they are (a). To in- 
ſtance in the very worſt of the Things named, viz, 
the Vulcanos and ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of the 
Globe, and dreadful Scourges of the ſinful Inhabi- 
tants thereof, and may ſerve them as Emblems, and 
Preſages of Hell itſelf; yet even theſe have their 
great Uſes too, being as Spiracles or Tunnels (6) to 
the Countries where they are, to vent the Fire 
and Vapours that would make diſmal Havock, and 
oftentimes actually do ſo, by dreadful Succuſſions 


pothelis of a central Fire and Waters be true, theſe 
Out-lets ſeem to be of greateſt Uſe to the Peace 
1 Dn. and 


— 
— 


riſque nullo ordine diſpeſitis, nulla forma: nec que aliud contincar: 
guam tenebras & ſordes; unde grades & peſtifer@ exhbalationes, terre 
motus, Sc. Burnet ubi ſupra, c. 7. 

(a) The Zirchnitzer Sea in Carneola, is of great Uſe to the In- 
habitants of that Country, by affording them Fiſh, Fowls, Foc- 
der, Seeds, Deer, Swine, and other Beaſts, Carriage for their 
Goods, Sc. Vide Phil, Tranſ. No 191, &c, or Lowth, Abriy. 
Vol. 2. p. 306. Sc. where you have put together in one Vu, 
what is diſperſed in divers of the Tranſafions, This Sea or Lake 
proceeds from ſome ſubterraneous Grotto, or Lake, as is mac? 
highly probable by Mr. Yalvaſer, Ibid. 

The Grotto Podpetſchio may be another Inſtance, that the very 
ſubterraneous Lakes may be of Uſe, even to the Inhabitants of 
the Surface above: Of which ſee Leꝛzoth. ubi ſup. p. 317. Stur. 
mius aſſo may be conſulted here in his Phifof, Eclect. Exercit. 11, 
de Terræ mot, particularly in Chap. 3. ſome of the moit eminent 
Specus's are enumerated, and ſome of their Uſes. : 

(9) Crebri ſpecus re træbent Præconceptum cui 
ſpiritum exhalant ; quod in certis notatur oppidis, qua minùs giiatie 
untur, crebris ad eluviem cuniculis cavata, Plin, Hiſt, Nat. 175 
. (a) Wits 
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and Quiet of the Terraqueous Globe, in venting 
the ſubterraneous Heat and Vapours; which, if 
pent up, would make dreadful and dangerous 


Commotions of the Earth and Waters. 
It may be then accounted as a ſpecial Favour of 


the divine Providence, as is obſerved by the Au- 


th 
(6 


cc 


or before praiſed (a), That there are ſcarcely 


any Countries, that are much annoyed with 
Earthquakes, that have not one of theſe fiery 
Vents, And theſe (ſaith he) are conſtantly all 
in Flames wheneyer any Earthquake happens, 
they diſgorging that Fire, which whilſt under- 
neath, was the Cauſe of the Diſaſter. Indeed, 
(faith he,) were it not for theſe Diverticula, 
whereby it thus gaineth an Exit, it would rage 
in the Bowels of the Earth much more furi- 
ouſly, and make greater Havock than now it 
doth. So that, tho* thoſe Countries, where 
there are ſuch Yulcanos, are uſually more or leſs 
troubled with Earthquakes; yet, were theſe 
Vulcanos wanting, they would be much more 
annoyed with them than now they are; yea, 
in all Probability to that Degree, as to render 
the Earth, for a vaſt Space around them, per- 
fectly uninhabitable. In one Word, (faith he) fo 
beneficial are theſe to the Territories where the 
are, that there do not want Inſtances of ſome 
which have been reſcued, and wholly delivered 
from Earthquakes by the breaking forth of a new 
Fulcano there; this continually diſcharging that 
Matter, which being till then barricaded up, 
and impriſoned in the Bowels of the Earth, was 
the Occaſion of very great and frequent Cala- 
mities,” Thus far that ingenious Author. 


122 
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% Moodævard's Eſlay, Par. 3. Conſect. 13. 
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CHEAT IV. 

Of the Mountains and Valleys. 


TEE laft Thing I ſhall take Notice of relating 
to the Earth, ſhall be the Hills and Valleys, 

Theſe the eloquent Theorift owns to contain ſome- 
«© what auguſt and ſtately in the beholding of them, 
that inſpireth the Mind with great "Thoughts 
© and Paſſions, that we naturally on ſuch Occa- 
( ſions think of God and his Greatneſs.” But 

then, at the ſame Time, he faith, The Hills 
<< are the greateſt Examples of Ruin and Confu- 
“ fſion; that they have neither Form nor Beauty, 
© nor Shape, nor Order, any more than the 
Clouds in the Air; that they conſiſt not of any 
«© Proportion of Parts, referable to any Deſign, 
© nor have the leaſt Footſteps of Art or Counſe].” 
Conſequently one grand Part of this lower Crea- 
tion, even the whole preſent Face of our Terra- 
queous Globe, according to this ingenious Author, 
is a Work of mere Chance, a Structure in which 

the Creator did not concern himſelf 

Part of this Charge I have already briefly an- 
ſwered, and my Survey now leads me to ſhew, 
that the Mountains are ſo far from being a Blunder 
of Chance, a Work without Deſign, that they are 

a noble, uſeful, yea, a neceſſary Partof . 


(a) Tho" there are ſome that think Mountains to be a Deformity 
to the Earth, &c, yet if well confidered, they vill be found as much 
to conduce to the Beauty and Cenveniency of the Univerſe, as any of 
the other Paris. Nature (faith Pliny) 7 framed them fer 
many excellent Uſes ; partly to tame tbe Violence of greater Rivers, 
to Hreng then certain Joints within the Veins and Bowel: of the Earth, 
to break the Force of the Sea's Inundation, and for the Safety of the 
Earth's Inhabitants, whether Beaſts or Men, That they make much 

for the Protection of Beaſts, the Pſalmiſt teflifies, The high Hills 
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And in the firſt Place, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I may appeal to 
all Mens Senſes, whether the grateful Variety of 
Hills and Dales, be not more pleaſing than the 
largeſt continued Planes. Let thoſe” who make it, 
their Buſineſs to viſit the Globe, to divert their 
Sight with the various Proſpects of the Earth; let 
theſe, I ſay, judge whether the far diſtant Parts 
of the Earth would be ſo well worth viſiting, if 
the Earth was every where of an even, level, glo- 


bous Surface, or one large Plane of many 1000 


Miles; and not rather, as now it is, whether it 
be not far more pleaſing to the Eye, to view from 
the Tops of the Mountains the ſubjacent Vales and 
Streams, and the far diſtant Hills; and again from 
the Vales to behold the ſurrounding Mountains. 
The elegant Strains and lofty Flights, both of the 
antient and modern Poets on theſe Occaſions, are 
Teſtimonies of the Senſe of Mankind on this Con- 
houration of the Earth. | 6 

But be the Caſe as it will as to Beauty, which is 


the leaſt valuable Conſideration, we ſhall find as to 


Convenience, this Configuration of the Earth is far 
the moſt commodious on ſeveral Accounts. 

1. As it is the moſt ſalubrious, of great Uſe to 
the Preſervation or Reſtoration of the Health of 
Man. Some Conſtitutions are indeed of ſo happy 
a Strength, and ſo confirmed an Health, as wo 
indiffe- 


are a Refuge for the wild Goats, and the Rocks for the Conies. The 
King'y Prophes bad likewiſe learnt the Safety of theje by bis wwon Ex- 
perience, wvhen he alſo was fain to make a Mountain bis Refuge 
from the Fury of his Maſter Saul, 4vbo proſecuted bim in the Wilder- 
neſs, True indeed, ſuch Places as theſe keep their Neighbours peer, as 
being meſt barren, but yet they preſerve them ſafe, as being meſt ſtrong; 
witneſs our Unconguered Wales and Scotland. Wherefore a good 
Autber doth rightly call them Nature's Bulwarks, caft up at God 
Almighiy's Charges, the Scorns and Curbs of victorious Armies; 
which made the Barbarians in Curtius, ſo confident of their own 
Say, &c. Biſhop /Yilkin's World in the Moon, p. 114. 

E 4 (5) Ray's 
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indifferent to almoſt any Place or Temperature of 
the Air: But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfort- 
ably in another Place. With ſome, the finer and 
more ſubtile Air of the Hills doth beft agree, who 
are e and dying in the feculent and groſſer 
Air of great I owns, or even the warmer and vapo- 
rous Air of the Valleys and Waters: But contrary- 
wiſe others languiſh on the Hills, and grow luſty 
and ftrong in the warmer Air of the Valleys. 

So that this Opportunity of ſhifting our Abode 
from the warmer and more vaporous Air of the 
Valleys, to the colder and more ſubtile Air of the 
Hills, or from the Hills to the Vales, is an admir- 
able Eaſement, Refreſhment, and great Benefit to 
the valetudinarian, feeble Part of Mankind, afford- 
ing thoſe an eaſy and comfortable Life, who would 
otherwiſe live miſerably, languiſh, and pine away, 
2, To this falutary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is, in affording commodious Places for Ha- 
bitation: ** Serving (as an eminent Author (a, 
wordeth it) = as Skreens to keep off the cold and 
66 nipping Blaſts of the Northerly and Eaſterhy 
« Winds, and reflecting the benign and cherith- 
“ ing Sun-Beams, and ſo rendering our Habita- 
© tions both more comfortable and more chearly 
„ in Winter; and promoting the Growth of 
«© Herbs and Fruit-Trees, and the Maturation of 
the Fruits in Summer. 

3. Another Benefit of the Hills is, that they ſerve 
for the Production of great Varieties of Herbs and 


Trees (b). And as there was not a better Judge q 
thoſe 


—Q 


(a) Ray's Wiſdom of God, & c. p. 251, Diſſolution of the World, 


P. 35. 
(5) Theophrafius having reckoned up the Trees that delight 
moſt in the Hills, and others in the Valleys, obſerveth, Aal, 
| | Ta 
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thoſe Matters, ſo I cannot give a better Account 
of this Convenience, than in the Words of the laſt 
cited famous Author, the late moſt eminent and 
learned Mr, Ray (a), (who hath fo fully diſcuſſed 
this Subject Jam upon, that it is ſcarce poſſible to 
tread out of his Steps therein.) His Obſervation is, 
„That the Mountains do eſpecially abound with 
different Species of Vegetables, becauſe of the 
« great Diverſity of Soils that are found there, eve- 
ry Vertex, or Eminence almoſt, affording new 
% Kinds. Now theſe Plants (faith he) ſerve partly 
for the Food and Suſtenance of ſuch Animals as 
are proper to the Mountains, partly for medici- 
nal Uſes; the chief Phyſick, Herbs and Roots, 
“and the beſt in their Kinds growing there: It 
0 being remarkable, that the greateſt and moſt 
„luxurious Species in moſt Genera of Plants are 
4 «© natives of the Mountains.“ | 

9 4. Another Convenience which my laſt named 
earned Friend obſerves (2) is, That the Moun- 
F i tains ſerve for the Harbour, Entertainment, and 
Maintenance of various Animals, Birds, Beaſts 
* and Inſects, that breed, feed, and frequent 
(dere. For, (ſaith he) the higheſt Tops and 
“Pikes of the Alpes themſelves are not deſtitute of 
* their Inhabitants, the Ibex or Stein- buch, the 
„ £#picapra or Chamois, among Quadrupeds ; the 
i. Lagopus among Birds, And I myſelf (faith he) 
have obſerved beautiful Papilios, and Store of 
* other Inſects upon the Tops of ſome of the 
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Boox III. 
Nay, the higheſt Ridges of 
many of theſe Mountains, ſerve for the Mainte- 
nance of Cattle, for the Service of the Inhabi- 
tants of the Valleys. 
5. Another Thing he obſerves is, That thoſe 
long Ridges and Chains of lofty and topping 
Mountains, which run through whole Conti- 
nents Eaſt and Welt (a), ſerve to ſtop the Eva- 
gation of the Vapours to the North and South 
in hot Countries, condenſing them like Alem- 
bick-Heads into Water, and ſo (according to 
his Opinion) by a kind of external Diſtillation 
giving Original to Springs and Rivers; and like- 
wiſe by amaſſing, cooling and conſtipating of 
them, turn them into Rain, by thoſe Means 
rendering the fervid Regions of the torrid Zone 
* habitable. 

o theſe might be added ſome other Uſes and 
Conveniences (b); as that the Hills ſerve to the 
| Genera- 
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(a) Many have taken Notice, that ſome of the greateſt Emi- 
nencies of the World run generally Eaſt and Weſt, of which, take 
the late ingenious and learned Dr. Nichols's Account, [ Confer, with 
a Theiſ?, Part 2. p. 191.] To go no farther than our can Country, all 
our great Ridges of Hills in England run Eaſt and Weſt 11 do the 
Alps in Italy, and in ſome Meaſure the Pyrenees z. ſn do the Mountains 
of the Meon in Africk, aud ſo de Mount Taurus and Caucaſus, This 
{he faith) 75 a wviſe Contrivance to prevent the Vapours, which would 
all run North werds, and leave no Rains inthe. Mediterranean Countries. 

(5) That the Generation of many of the Clouds is owing to the 
Hills, appears from the Obſervations of the ingenious and learned 
Dr. Job. Fam, Scheuchzer of Zurich, and Mr. Foach, Frid. Creit- 
lavias cited by him. They obferv'd at Sun-rifing, divers Clouds 
detach'd by the Heat of the Sun, from ſome of the Tops of the 
7 2 Kc. upon all which their Obſervations, the Coucluſion is, 

Hiram ſummam Creatoris ſapientiam, qui & id quod pauld ante null 
nobis uſus ye videbatur, maximis rebus 1 adedgue ex ile 
tempore du itare cpi, num Nubes effent future, þi iſtiuſmadi Montes 

S Petræ non darentur, Hypetbeſi bac flante, eluceſceret per magna 

uitlitas, imo neceſſitas, quam Helviticae Alpes non nobis tantùm ac- 

colis ſed & vicinis aliis regionibus præſtant, diſpenſando, quas gignunt 

Nubes, Ventes, Aqua. Scheuch. Iter. Alpin. 2. p. 20. 710 
| a 
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Generation of Minerals and Metals (a), and that in 
them principally are moſt uſeful Foſſiles found; 
or if not found and generated only in them, yet at 
leaſt all theſe ſubterraneous Treaſures are moſt ea- 
fly come at in them: Alſo their Uſe to ſeveral Na- 
tions of the Earth, in being Boundaries and Bul- 
warks to them. But there is only one Uſe more 
that I ſhall inſiſt on; and that is, | 
6. And laſtly, That it is to the Hills that the 
Fountains owe their Riſe, and the Rivers their Con- 


veyance. As it is not proper, ſo neither ſhall I here _ 


enter into any Diſpute about the Origin of Springs, 
commonly aſſign'd by curious and learned Philoſo - 
phers. But whether their Origin be from condenſed 
Vapours, as ſome think (5) ; or from Rains falling, 
as others; or whether they are derived from the Sea 


by way of Attraction, Percolation, or Diſtillation 


or whether all theſe Cauſes concur, or only ſome, 
ſtill the Hills are the grand Agent in this prodigious 
Benefit to all the Earth : "Thoſe vaſt Maſles and 
Ridges of Earth ſerving as ſo many huge Alembicks 
or Cola in this noble Work of Nature. 

But be the Modus, or the Method Nature takes 
in this great Work as it will, it is ſufficient to my 
Purpoſe, that the Hills are a grand Agent in this 
ſo noble and neceſſary a Work: And conſequently, 
that thoſe vaſt Maſſes, and lofty Piles, are not, as 
they are Charged, ſuch rude and uſeleſs Excreſcences 
of our ill-formed Globe; but the admirable Tools 
of Nature, contrived and ordered by the infinite 

Creator, 


Qt... — — 
— — 


OY — 
— 
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(a. Let us. take here OJ. Mag. Obſervation of his Northern 

ountains; Montes excelſi ſunt, ſed pro majori parte fteriles, & 
aria; in quibus fer? nil aliud pro incolarum commoditate & conſerua- 
ere gignuntur, quam inexhauſta pretioſorum Metalſurum ubertas, 


qua ſatis epulent?, fertileſque ſunt in omnibus vitæ neceſſariis, forſitan 


G ſuperfluis aliunde i libet conquirendis, unanimiqne robore, ac virie 
uw, ubi vis contra hac nature dona intentata fuerit, defendendis, 
Acre erm Sena; homi num eſt, &c, Ol. Mag. Hiſt, I. 6. Pract. See 
al dit Rebert Siblald's Prodr. Nat, Rift. Scot, p+ 47. 

4% See Book I, Chap. 3. Note (a) Page 25. (a) Men - 
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Creator, to do one of its moſt uſeful Works, and 


Lands now afford them quite down to the Sea, the 


- N Z P Ser Tu i oo 
— Ne Nr ee EE — 


to diſpenſe this great Bleſſing to all Parts of the 
Earth; without which neither Animals could live, 
nor Vegetables ſcarcely grow, nor perhaps Mine- 
rals, Metals, or Foſſiles receive any Increaſe. For 
was the Surface of the Earth even and level, and 
the middle Parts of its Iſlands and Continents, not 
mountainous and high (as now it is) it is moſt cer- 
tain there could be no Deſcent for the Rivers, no 
Conveyance for the Waters; but inſtead of gliding 
along thoſe gentle Declivities which the higher 


would ftagnate, and perhaps ſtink, and alſo drown 
large Tracts of Land. | 

But indeed, without Hills, as there could be no 
Rivers, ſo neither could there be any Fountains, or 
Springs about the Earth; becauſe, if we could ſup- 
poſe a Land could be well watered (which I think 
not poſſible) without the higher Lands, the Waters 
could find no Deſcent, no Paſſage through any com- 
modious Out- lets, by Virtue of their own Gravity; 
and therefore could not break out into thoſe com- 
modious Paſſages and Currents, which we every 
where almoſt find in, or near the Hills, and ſeldom, 
or never, in large and ſpacious Planes; and when we 
do find them in them, it is generally at great and 
inconvenient Depths of the Earth; nay, thoſe very 
ſubterraneous W aters, that are any where met with 
by digging in theſe Planes, are in all Probability ow- 
ing to the Hills, either near or far diſtant: As among 
other Inſtances may be made out, from the forcible E- 
Tuption of the ſubterraneous Waters in digging Well, 


in the Lower Auſtria, and the Territories of Modena, 


and Bologna in Italy, mentioned by my fore- named lear- 
ned Friend Mr. Ray (a). Or if there be any ſuch Place 


found 


* 


* 


(a) Monſieur Blundel, related to the Pariſian Academy, 52%4t 


Device the Inhabitants of the Lower Auſtria, (which 15 "I 
: 60 
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found throughout the Earth, that is devoid of 


Mountains, and yet well watered, as perhaps 


ſome ſmall Iſlands may; yet in this very Caſe, 


that whole Maſs of Land is no other than as one 
Mountain deſcending (though unperceivedly) gent- 
ly down from the mid-land Parts to the Sea, as 
moſt other Lands do ; as is manifeſt from the De- 
ſcent of their Rivers, the principal of which in 
moſt Countries have generally their Rife in the 
more lofty mid-land Parts. 4 
And now conſidering what hath been ſaid con- 
cerning this laſt Uſe of the Hills, there are two or 


three Acts of the Divine Providence obſervable 


therein. One is, that all Countries throughout the 
whole World, ſhould enjoy this great Benefit of 
Mountains, placed here and there, at due and pro- 
per Diſtances, to afford theſe ſeveral Nations this 
excellent and moſt neceſſary Element the Waters. 

LE ad FAR | = For 


, I 
175 3 ——— 


paſſed with the Mountains of Stiria) are wvont to uſe to fill their 
Wells with Water, They dig in the Earth to the Depth of 20 and 
25 Feet, till they come to an Argilla [clammy Earth] ---- which 
they bore through ſo deep, till the Waters break forcibly out; which 
Water, it is probable, comes from the neighbouring Mountains in ſub- 
terraneous Channels, And Caſſinus ch/erwed, That in many Places of 
the Territory of Modena and Bologna in Italy, they make themſelves 
Wells by the Irke Artifice, &c. By theſe Means the ſame Seig. Caſſini 
made a Fountain at the Caſtle of Urbin, that caſt up the Water five 
Feot bigh above the Level of the Greund, Ray's Diſc. pag. 40. 
ubi plura. 

Upon Enquiry of ſome skilful Workmen, whoſe Buſineſs it is 
to dig Wells, Sc. whether they had ever met with the like Caſe, 
as theſe in this Note; they told me they had met with it in ex, 
where after they had dug to 50 Feet Deep, the Man in the Well 
obierved the clayey Bottom to ſwell and begin to ſend out Water, 
and ſtamping with his Foot to ftop the Water, he made Way for 
ſo ſudden and forcible a Flux of Water, that before he could get into 
his Bucket, he was above his Waſte in Water; which ſoon aſ- 
cended to 17 Feet height, and there ſtayed: And although they 
often, with great Labour, endeavoured to empty the Well, in or- 
der to finiſh their Work, yet they could never do it, but were 
forced to leave it as it was. 6 

(a) As 
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„ For, according to Nature's Tendency, when the q 
Wt Earth and Waters were ſeparated, and order'd to bric 
4 their ſeveral Places, the Earth muſt have been of an cad 
1 even Surface, or nearly ſo. The ſeveral component the 
14 Parts of the Earth muſt have ſubſided according to whi 
1 their ſeveral ſpecifick Gravities, and at laſt have mat 
1 ended in a large, even, ſpherical Surface, ever idle 
1 where equidiſtant from the Centre of the Globe. ing 
1 But that inſtead of this Form, ſo incommodious Ch, 
4 for the Conveyance of the Waters, it ſhould be ſo f 
5 jetted out every where into Hills and Dales, ſo ne- out 
. ceſſary for that Purpoſe, is a manifeſt Sign of an ed! 
. eſpecial Providence of the wife Creator. qua 
bn So another plain Sign of the ſame eſpecial Pro- | Re 
. vidence of God, in this Matter, is, that generally feſt 
+ 8 throughout the whole World, the Earth is fo dit- and 
| poſed, ſo ordered, ſo well- laid; I may ſay, that the ma 
. Mid-land Parts, or Parts fartheſt from the Sea, are an 
NY commonly the higheſt : Which is manifeſt, I have pol 
— ſaid, from the Deſcent of the Rivers. Now this is a 
| an admirable Proviſion the wife Creator hath made Gl 
1 for the commodious Paſſages of the Rivers, and for WM fon 
1 draining the ſeveral Countries, and carrying off the De 
1 fuperfluous Waters from the whole Earth, which 
ii would be as great an Annoyance, as now they are _ 
TH a Convenience. 5) tiny 
9 Another providential Benefit of the Hills ſupply- wor 
{| I ing the Earth with Water, is, that they are not Hs, 
a only inſtrumental thereby, to the Fertility of the ties 
4 Valleys, but to their own alſo (a) ; to the Verdure rien 
1 of the Vegetables without, and to the Increment 2 
1 and Vigour of the Treaſures within them. Ch; 
| ik 435 Thus dou 
\ 8 3 | 1 Up 
. — | mo 
| iſ (a) As the Hills being higher, are naturally diſpoſed to be drier Cb. 
0 1 than the Valleys; ſo kind Nature hath provided the greater Sup- 1 
1 | plies of Moiſture for them, ſuch at leaſt of them as do not aſcend Guy 
| q above the Clouds and Vapours, For, beſides the * na 
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Thus having vindicated the preſent Form and Fa- 
brick of the Earth, as diſtributed into Mountains 
and Valleys, and thereby ſhewn in ſome Meaſure 
the Uſe thereof, particularly of the Mountains, 
which are chiefly found Fault with : I have, I hope, 
made it in ſome meaſure evident, that God was no 
idle Spectator (a), nor unconcerned in the order- 
ing of the Terraqueous Globe, as the former bold 
Charges againſt it do infer ; that he did not ſuffer 
ſo grand a Work, as the Earth, to go unfiniſh'd 
out of his Almighty Hand; or leave it to be orders 
ed by Chance, by natural Gravity, by caſual Earth- 
quakes, c. but that the noble Strokes, and plain 
Remains of Wifdom and Power therein, do mani- 
feſt it to be his Work, That particularly the Hills 
andVales, though to a peeviſh weary T raveller, they 
may ſeem incommodious and troubleſome ; yet are 
a noble Work of the great Creator, and wiſely ap- 


pointed by him for the Good of our ſublunary World. 
And ſo for all the other Parts of the Terraqueous 
Globe, that are preſumed to be found Fault with by 
| ſome, as if careleſty ordered, and made without an 
Deſign or End; particularly the Diſtribution of the 


dry 


— 


tinually watering them, they have more Dews and Rains com- 
monly than the Valleys. They are more frequently covered with 
Fogs; and by retarding, ftopping, or compreſſing the Clouds, or 
by their greater Colds condenſing them, they have larger Quanti- 
ties of Rain fall upon them: As I have found by actual Expe- 
rience, in comparing my Obſervations with thoſe of my late very 
curious and ingenious Correſpondent, Richard Tozunley, Eſq; of 
Lancaſhire, and fome others, to be met with before, Bcok I. 
Chap 2. Note (a), p. 14. From which it appears, that above 
double the Quantity of Rain falleth in Lancaſ#:re, than doth at 


Upminſter : The Reaſon of which is, becauſe Lancaſhire hath 


more, and much higher Hills than Efex hath, See Beek II. 
Chap. 5, Note (a), þ. 48. | : 
(a.) Accuſandi ſane mea ſententid bic ſunt Sopbifte, qui cam non- 
um irvenire, neque exponere opera Nature queant, eam tamen mere 
tid atque inſcitid condemnant, & e. Galen. de Uſ. Part J. 10. e. 9. 
(a) Vide 


4 
n — 


Ps a” I IE. n 9 > * 

. — oa cn — 2 22 — 8 —— — — — — © — - 

= e — | f * 2 1 : Rn Oe - de _ 

* n 4a el 4 8 5 — n . 2 — 
— 5 — FFF 
> 4 — s IS 0 5 — _ — — 
2 — — er. * A — = = 2 - — af" 

_— — * — ——— * — — — 0 - * — 

W a # — p - - N BE — 


— 4 


— 


+ 
EEE 
pt — — — n 2 


OF OF 
o 


— CC made 


ONO eas 


— — — — — 
———ů . — — 
ä * 


— 
p — 
— ed 
— fo 
: wo — — 
N ug 


2 r 
- - w3 8 x 260 — E IE ERS 5 
— — 2 Bn, dT 3 As ns. 
. g 5 n 8 E 3 — * ** 9 PRIDE * — wa — — nnn 
N * — * 3 oe” A Ft OI rb Woh 3 . "4 — — 3 — "EY 9 * 2 * = _— N N 8 — 
— 1K Bs 2% Th Ole Shoe 2% N 2 — * = "7 4 * r R ann ON NL Og. aka Zr = x 6 — 
——— — 4 2 221 n * 3 A. . N * £ - 4 * n * 2 8 + — — —— —u—„— — — as 4 
* — — - — p k Air) — Ps SANT CS Ae Boe ho Set - SSIS — 
— —— 8 oo cod dhe v ge — 24 2 = : 
* — ; 
. 


- 
"1 
Ys 
i; | 
* 
4 
Z 
47 
44 
4 * 
4 
Ik 
14 
1 4 
1% 
4 
14H 
432 
it 
9 
10 
1 
14 
1 
4 
3 
my F 
3 
4 
4 
i MH 
i 
Ll q 
1 
''Th 
. 
* 
4 
i F? 
3. 
4 
i 
15. 
4 f 
I 
bf 
0 iy * 
. 
_ 
. 4; $4 
. 3%. "WY 
i at 
1 a? 
is 
* 
1 : 
1 4 iy fi 
1 3 
15 
* 
I; 
\ Wo 
. 
{ 
Is 18 
1 
; * 
—4 
4 : 
: - 
aA 
wn 4 
fi R 5 
15 a 
1 
} 1 
i 1 
1 
Ih 
q 4 8; 
4 
— 14 
1 1 
| . 
1 
* 
"1 17 
1) '' 
£ 4+ 
14 + 4 
. 
i: 
+l 
43) 
U. 
viz! 
4 
\ 


80 The MounTAiNns, Sc. Book III. 


dry Land and Waters; the laying the ſeveral Strata, 
or Beds of Earth, Stone, and other Layers before 


ſpoken of; the Creation of noxious Animals, and 


poiſonous Subſtances, the boiſterous Winds; the 
Vulcanos, and many other Things which ſome are 
angry with, and will pretend to amend : TI have be- 
fore ſhewn, that an infinitely wiſe Providence, an 
Almighty Hand was concerned even in them; that 
they all have their admirable Ends and Uſes, and are 


highly inſtrumental and beneficial to the Being, or 


Well-being of this our Globe, or to the Creatures. 
reſiding thereon. 
So alſo for human Bodies, it hath been an ancient 


(a), as well as modern Complaint, that our Bodies 


are not ſo big as thoſe of other Animals; that we 
cannot run as ſwift as Deer, fly like Birds, and that 
we are out-done by many Creatures in the Accuracy 
of the Senſes, with more to the ſame Purpoſe. But 


theſe Objections are well anſwered by Seneca (b), 


and will receive a fuller Solution from what I ſhall 
obſerve of Animal Bodies hereafter. 
But indeed, after all, it is only for want of our 
knowing theſe Things better, that we do not 
1 5 1 N admire 


— 
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(a) Vide quam iniqui ſint divinorum munerum eftimatores, etiam 
quidam profeſſi ſapientiam. Queruntur gued non magnitudine cor ports 
æguemus Elepbantes, velocitate Cervsos, levitate Aves, impetu Tau. 
res; quod ſolidior fit cutis Belluis, decentior Damis, denſier Uiſs, 
mollior Fibris; quod ſagacitate nos narium Canes wincant, gui ac: 
lumi num Aquilz, ſpatio ætatis Corti, multa Animalia nanci fucili- 
tate. Et cam quaedamgge coire quidem in idem Natura patiatur, i! 
welocitatem corporis & wires pares animalibus habeamus ; ex diver}; 
S diffidentibus bonis Hominem non eſſe compoſitum, injuriamwocart, & 
in negligentes noftri Deos querimoniam jaciunt, qudd non bona waletio, 
& vitiis inexpugnabilis data fit, quod non futuri ſcientia, Iix ji: 
temperant quin eouſque impudentiæ provebantur, ut Naturam ederint, 
guid infra Dees ſumus, quod non in &@quso illis fletimus, Seneca, de 
Benef. lib. 2. cap. 29. 

(b) Quanto ſatiùs eſt ad contemplationem tot tantorumque benef- 
ciorum reverti, & agere gratias, quid nes in hoc puſcherrims domi- 

| 5 
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admire (a) them enough; it is our own Ignorance, 
Dulneſs, or.Prejudice, that makes us charge thoſe 
noble Works of the Almighty, as Defects or Blun- 


ders, as ill-contrived, or ill- made. 


It is therefore fitter for ſuch finite, weak, igno- 
| rant Beings as we, to be humble and meek, and 
conſcious of our Ignorance, and jealous of our own 
judgment, when it thus confronteth infinite Wiſz 


dom. Let us remember how few Things we know, 


how many we err about, and how many we are 
ignorant of: And thoſe, many of them, the moſt 
familiar, obvious Things: Things that we ſee and 
handle at Pleaſure; yea, our own very Bodies, and 
that very Part of us whereby we underſtand at all, 
our Soul. And ſhould we therefore pretend to cen- 
ſure what God doth ! Should we pretend to amend 
| his Work} Or to adviſe: infinite Wiſdom ! Or to 
| know the Ends and Purpoſes of his infinite Will, 
as if we were of his Council! No, let us bear in 
Mind, that theſe Objections are the Products, not 
of Reaſon, but of Peeviſhneſs. + They have been 
incommoded by Storms and Tempefts; they have 
been terrify'd with the burning Mountains, and 
Earthquakes ; they have been annoy'd by the noxi- 
ous Animals, and fatigued by the Hills; and there- 
fore are angry, and will pretend to amend theſe 
Works of the Almighty. But in the Words of St. 
Paul (b), we may ſay, Nay, but O Man, who -- 
| | thou 


Ha 


—_— 


als voluerunt [Dii] ſecundos ſortiri, qudd terrenis prafecerunt, 
Then having reckoned up many of the Privileges and Benefits, 
which the Gods, he faith, have conferred upon us, he concludes, 
Ita ft : cariſſimos nos habuerunt Dii immortales, habentque. Et qui 
art mug tribui henes petuit, ab ipſis proximos collocaverunt, Magna 
accepimus, majora non cepimus. Senec. ibid. 

(a) Naturam maxime admiraberis, fi omnia ejus opera perluſtra- 
. Galen, de Uſ. Part. I. 11. concluſ. | | 

% Rom. ix, 20, 21. ae 


(a) Neither 
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Jay to him that formed it, Why haſt thou made me 


torbardi the South, Be it ſo, it is then our exon Fault, if we 4 bit 
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| | CAA 
thou that repligſt againſt God? Shall the Thing formed 
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thus? Hath not the Potter Power over the Clay, if 
the ſame Lump, to make one Veſſel to Honour, and 
another to Diſhonour ? If the Almighty Lord of the 
World had, for his own Pleaſure, made this our 
World more inconvenient for Man, it would bet- 
ter become us to fit ſtill, and be quiet; to lament 
our own great Infirmittes and Failings, which de- 
ſerve a worſe Place, a more incommodious Habita- 
tion, than we meet with in this elegant, this well 
contrived, well formed World ; in which we find 
every Thing neceſſary for the Suſtentation, Uſe, 
and Pleaſure, both of Man, and every other Crea- 
ture here below ; as well as fome Whips, ſome Rods 
to ſcourge us for our Sins (a). But yet ſo admirably 
well temper'd is our State, ſuch an Accord, ſuch an 
Harmony is there throughout the Creation, that if 
we will but purſue the Ways of Piety and Virtue, 
which God hath appointed ; if we will form our 
Lives according to the Creator's Laws, we may 
eſcape the Evils of this our frail State, and find ſuf- 
ficient Means to make us happy whilſt we are in the 
Body. The natural Force and Tendency » our 

irtue, 


— Ah. 
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(a) Neither are they [noxious Creatures] of leſs Uſe to amend 
our Minds, by „ and 2 2. dere i And 
ſo much the more, the worſe the Things are ae ſee, and ſhould avid 
Weeſels, Kites, and otber miſchievous Animals, enduce us to 4 
Watchfulneſs : Thiſtles and Moles to good Huſbandry ; Lice pt 
as to Cleanlineſs in our Bodies ; Spiders in our Houſes ; and the Moti 
in our Clothes, The Deformity and Filthineſs of Swine, make then 
the Beauty-Spot of the Animal-Creation, and the Emblems of al 
Vice. Te Truth is, Things are burtful to us only by Accident; 
that is, not of Neceſſity, but through our «wn Negligence or Mijtait, 
Houſes decay, Corn is blaſted, and the Weeſel breeds in Malt, ſrone 


the Means which Nature and Art have provided againſt theſe Inte 


e. Grew's Coſmol. Ch. 2. Sect. 49, 50. (a) Not 
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Virtue, will prevent many of the Harms (a), and 
the watchful Providence of our Almighty Bene- 


factor, will be a Guard againſt others; and then 


nothing is wanting to make us happy, as long as we 
are in this World, there being abundantly enough 
to entertain the Minds of the moſt Contemplative 
Glories enough to pleaſe the Eye of the moſt Cu- 
rious and Inquiſitive; Harmonies and Conſorts of 
Nature's own, as well as Man's making, ſufficient 
to delight the Ear of the moſt Harmonious and Mu- 
ſical ; all forts of pleaſant Guſtos to gratify the 


dereſt smell: And, in a Word, enough to make 


sos love and delight in this World, rather too much, 
than too little, conſidering how nearly we are ally'd 
n Wit another World, as well as this. 

'l | | 

3 ; T Y TT 85 
ly | 

| {a) Non eft gemendus, nec gravi urgendus nece 

! , Virtute guiſquis abſtulit fatis = x 

: Senec, Hercul. Oct. Act. 5. Car, 1833. 

Ir Nunquam Stygias fertur ad umbras 


Inclyta wirius, 
Id. Ibid, Car. 1932, 
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Taſte and Appetite, even of the moſt Luxurious; 
and fragrant Odours to pleaſe the niceſt and ten- 


1 
1 
8 
1 
/ 5 
4 
? } 
' 7 
ö 
* 
13 
15 
. © 
* 
1 
© if 
. 
| 
C 
Tr | 
1 13; 
MS 
1 
1 
TE 
[4 4 
1 18 
* 
f * 
+ Bn 
£ C74 
/ | 
: . 
: Þ 
1 
Ws: : 
FE 
1 5 
. 
8 
Az ." 
bas 4 
T . 
4 ; 
: j 
wa 
Ly 
4-4 | 
*\ 
We 1 
5 
. ® . 
} 
” 
al... 
1 5 
-1 I 4 
r 
FF 
> M. 
1 
4 / 
1 L 
[4 4 4 
s - 1 
1 
1 ' 
* j 
1 
=_ 
SV 4Y 
3 
1 
is 
1 . 
i 


- 
a * _ 
20 * r - q e 
— as. =.” - — 
n r — 
n 


— 
> - 4 
* 


8 5 
—— 23332 — 5 — — - 
- . — 9 
4 — 
n 
— — 24 — « . 


_ RD — * 
— — * pes 45S gs 


. 2 £ _ 8 l — 
fea FA V - of » oo eo OR 
os IN, a TT RW SIE <p ti * 
r RA 

wk — — Le ee HL — Bi 


= 


er eee 


EE 


* 


—— . 
N n 
” — r 
1 * 


Ns Oe RIEL We eee 2 =; — 
N * 32 er 


r 


e 
a2 ————— — 


— 


— p 
— — dapgamncte 


— og »-wpla 
„ — 2 


4 
P 
4 
9 
4 . 
1 . 
i 
* . 
| 
"% 
i I 
77 
p 
48 
1 
LT 
\ 
\ bf 
* 
1 * 
0 4 
g . 
1 
9 4 
A 
7 
i 
. 
n 1 
| 4 
Ll i ; 5 
A 
. 1H 
« } 
43 N 
1 ' 
4; 
N * 
147 
' 
N 
1 
17 
F 
4 
in 
1 „ 
n 
ry 
M4 o 
J +7 
3: 
4; Ft 
U 4 
$4 
* 
{ | 
4 
14 
0 
1 
| 
: 
Ll N 
$ 4 
1 
=. 
N 
! 
| 
\ £ 
7 I 
1 
l 
1. 
3 
19 
1 
JI 
*1 1 
} ' 
EY 1 
1 : 
* o 
| 
4 2 
14 * 
1 


— — 9 mem — 
AG Er Wi. 
— — — — ones apy — 
N — — — - 
3 


2 
—ä ä —ꝛ 


a _— — 
——ů — by bn 
5 * 

4 — oY 


— —— 
8 — — 
IT 
- \ f 
. aa 
— 2 — — 
— — is LA. 
1 — . 


* 


yo 


PREY me 

4. 
, e N * 
WHEY e e 
ä To 
B O 0 K IV. 105 
A Animals in General. wy 

£ . L302) 


285 Mentee. t. 882 5 . . N Nit os . Be 19 . 
8 2 
ä 882 Mt 56 0 97 N yok yok ws) Ts ODS 09) Ce 825 een Tus DS 98 MY 57 Kh 


N the laſt Book, having ſurvey'd the Earth 

itſelf in Particular, I ſhall next take a View 

of the Inhabitants thereof; or the ſeveral 

- Finds of Creatures (a), that have their Ha. 
bitation, Growth, or Subſiſtence thereon. 


Tn” 


Theſe Creatures are either Senſitive, or Inſen- of Sees 
firive Creatures. and th 
In ſpeaking of thoſe endow'd with Senſe, 1 Call BY gether 
conſider : denſes, 
I. Some Things common to them all. of ever 
* Things peculiar to their Tribes. of wh 
I. The Things in common, which I intend to Demo 
take Notice, of, are theſe Ten : nce 
1. The five Senſes, and their Organs. of the 
2. The great Inſtrument of Vitality „ Reſprrc- WM azed 
tion. mirabl 
3. The Motion, or Loco-motive Faculty of nd P. 

Animals, ſuch, 
4. The ither 

— . — lo 805 

(a) Principio cœlum, ac terras, campeſpue liquente: 
La cemte que glebum . Titaniaque aſtra SER 
 Spuritus intus alit, totamque infuſa per artus 

Mens agitat molem, & magno ſe corpore miſcet, A a) E 

Inde hominum, pecudumgue genus, vitagque volantu u, by: 4s fu 

Er uæ marmoreo fert monſtra ſub æquore Pontus, Cas ords 

Teneus e illis vigor, & caleſtis origo gue ſurg 

Iv ei mbus, | 


Virg. Kneid. L. 6. Ca m. 728 


\ 
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4, The Place, in which they live and act. 
5. The Balance of their Numbers. 
6, Their Food. 
7. Their Cloathing. 
8. Their Houſes, Neſts or Habitations. 
Their Methods of Self- Preſervation. 
10 Their Generation and Conſervation of their 
Species by that Means. 


C U A p. . 
Of the Five SENSES in General. 


H E firſt Thing to be conſider'd, i in common 
to all the Senſitive Creatures, i is, their Faculty 

of Seeing, Hearing, Smelling, Taſting, and Feeling; 

and the Organs miniſtring to theſe five Senſes, to- 
i eecher with the exact Accommodation of thoſe 
denſes, and their Organs, to the State and Make 
of every Tribe of Animals (a). The Conſideration 
of which Particulars alone, were there no other 
Demonſtrations of God, is abundantly ſufficient to 
vince the infinite Wiſdom, Power and Goodneſs, 
oi the great Creator. For, who can but ſtand a- 


mirable Artifice of them ! And at their noble Uſe 
and Performances! - For ſuppoſe an Animal, as 
ſuch, had Breath and Life, and could move itſelf 
hither and thither; yet how could it know whither 
to go, what it was about, where to find its Food, 


how 


115 


mazed at the Glories of theſe Works! At the ad- 


-- U — 


— 


(a) Ex Pa bus ante cetera Homini Tactus, deinde Guſtatus: re- 


Cu; orcerantur, liguidiùs audiunt Talpe obrutæ terra, tam denſo at- 
que er de nature elemento, Plin. Nat, Hiſt, 1, 10. c. 69. 


(a) Sub- 


1% 1s ſi peratur d multis. Aquile clariùs cernunt: Vultures ſaga- 
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how to avoitl thouſands of Dangers (a), without 
Sight | How could Man, particularly, view the 
Glories of the Heavens, ſurvey the Beauties of the 
Fields, and enjoy the Pleaſure of beholding the no- 
ble Variety of diverting Objects, that do, above us 
in the Heavens, and here in this lower Worl, 
preſent themſelves to our View every where; hoy 
enjoy this, I ſay, without that admirable Senſe of 
Sight (b) Ho could alſo the Animal, without 
Smell and Taſte, diſtinguiſh its Food, and diſcern 
between wholeſome and unwholſome ; beſides the 
Pleaſures of delightful Odours, and reliſhing Gu- 
ſtos | How, without that other Senſe of Hearing, 
could it diſcern many Dangers that are at a Di- 
ſtance, underſtand the Mind of others, perceive the 
harmonious Sounds of Muſick, and be delighted 
with the Melodies of the winged Choir, and all the 
reſt of the Harmonies the Creator hath provided 
for the Delight and Pleaſure of his Creatures! 
And laſtly, How could Man, or any other Crea- 
ture, diſtinguiſh Pleaſure from Pain, Health from 
Sickneſs, and conſequently be able to keep their 
Body ſound and entire, without the Senſe of Fell. 
ing! Here, therefore, we have a glorious OEco- 
nomy in every Animal, that commandeth Admi- 
ration, and deſerveth our Contemplation : As wil 
better appear by coming to Particulars, and di- 
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ſtinctly conſidering the Proviſion which the Creator 15 

hath made for each of theſe Senſes. t merit) 

ns 4 1 = abr, Hi 

$0 li 

(a) Subjacent Oculi, pars corpbris pretiofiſſima, & qui lucis uſs * 

vitam diſtinguant a morte, Plin. Nat. Hift. 1, 11. c. 37. . art of x 

in (% Fæminæ aliquæ Megarenſes ſolis oculis diſcernere valebart in- Fork is 

15 fer Owa que ex Gallind nigra, & que ex alba nata ſunt, is what 5 onditoyi 

„ affirmed (how truly I know not) by Grimald, de Lumin. & Cour. eri p- 

ö 1 Pr. 43 Sea, 60, neinna :. 

15 | ix ta 

' A | | decus 
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O the Eve. 


OR our clearer proceeding in the Conſidera- 


tion of this noble Part (a), and underſtanding 


its OEconomy, I ſhall conſider: 
1. The Form of the Eye. 

2. Its Situation in the Body. 

3. Its Motions. 

4. Its Size. 

5. Its Number. 

6, Its Parts. 


vided for this ſo uſeful a Part. | 

As this eminent Part hath not been pretermitted 
y Authors, that have made it their particular De- 
gn and Buſineſs to ſpeak of the Works of Gop; 
o divers of the aforeſaid Particulars have been 
ouched upon by them. And therefore I ſhall take 
n as little as poſſible of what they have ſaid, and 
near as I can, mention chiefly what they have 
mitted, And, 1. For 


— — 


(a) In Diſſectionibus anatomicis viæ aliguid admirabilius, aut 
rfifcigſus ¶iructurd Oculi humani, meo quidem judicio, oceurrit: 
t merith, per excellentiam, Creatoris appelletur Miraculum. Gul, 
abr. Hildan, Cent. 2. Obſerv. 1. 

| So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 
uſu noſe Opbebalmography I have met with fince my penning this 


its ® » . * . " ay. 
A Fork 18, Inter precipuas corporis animati partes, qua magnt 
nditoyis mftri ſapientiam oſtendunt, nulla ſans reperitur, que 
ler, | 


r! pompa elucet quam ipſe Oculus, aut que elegantiori forma, 
penmnatur, Dum enim aliæ partes vel minori ſatellitis ſtipantur, 
hs tantam venuſtatem baud aſſurgunt ; Ocelli peculiarem bonorem 
decus a ſupremo Numine efflatum referunt, & nunguam non ftu- 
nz ſug Potentiæ charafteres repreſentant, Nulla ſane pars 


LE 


P, 1 dvi artiſi cio S erdine, &c. Cap. 1. Sect. 1. 


5, The Guard and Security Nature hath pro- 


rt of my Survey. His Character of this curious Piece of God's 
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. Of pub Beox IV. 


1. For the Form of the Eye; which is for the 
| moſt part Globous, or ſomewhat of the ſphæroida 
Form, which is far the more commodious optical 
Form, as being fitteſt to contain the Humour 
within, and to receive the Images of Objects from 
without (a). Was'it a Cube, or of any multan- 
gular Form, ſome of its Parts would lie too far 
off (5), and ſome too nigh thoſelenticular Humour,, 
which by their Refractions cauſe Viſion. But by 
meansof the Form before-mentioned, the Humour 
of the Eye are commodiouſly laid together, to per- 
form their Office of Refraction; and the Retina, 
and every other Part of that little darken'd Cell, is 
neatly adapted regularly to receive the Images from 
without, and to convey them accordingly to the in the 
common Senſory in the Brain. rity, 

31:14: 510248 N 8 To rende 
3 —— — ed abc 


(a) It is a good Reaſon Friar Bacon affigns for the Sphaericity would 
of the Eye: Nam fi efjet plane figure, ſpecies rei majoris ccub Part, 
non poſſet cadere perpendiculariter ſuper eum Cam ergo Oculus uſefu] 
videt magna corpora, ut fere quartam cœli uno aſpectu, manifeſun nn 
, quod non poteſt eſſe plane figure, nec alicujus niſi ſpherice, many 
quoniam ſuper ſphæram parvam poſſunt cadere per pendiculures inf. But 1; 


nite, que a magno corpore veniunt, et tendunt in centrum Sphere: mal; 
Et fic magnum corpus poteſt ab oculs parvo wideri, For the De- at, 
monſtration of which he hath given us a Figure. Rog, Bacn, led anc 
Perſpect᷑. D iſtinct. 4. Cap. 4. | pal Sei 
Dr. Briggs faith, Pars antica, | five Cornea] convexicr ef 6 
poftica : hac enim ratione radi! melins in pupillam detorquentur, et 0 


Oculi fundus ex altera parte in majorem (propter imagines rerum ili. 
dem delineandos) expanditur. Ibid. Sect. 2. 

(b) Suppoſe the Eye had the Retina, or back Part, flat for the 
Reception of the Images, as in Fig. 1 ABA; it is manifeſt, that 
if the Extremes of the Image AA were at a due focal Diſtance, 
the middle B would be too nigh the Cryſtalline, and conſequently 
appear confuſed and dim; but all Parts of the Retina lying at a dus 
focal Diſtance from the Cryſtalline, as at ACA, ther, fore the 
Image painted thereon is ſeen diſtin&t and clear, Thus in a dark 
Room, with a Lens at a Hole in the Window, (which Sturm 
calls his Artificia) Eye, in his Exercit. Acad. one of which he had 
made for his Pupils, to run any where on Wheels) : In ch 
Room, I ſay, if the Paper that receives the Images be tov nigh, 
or too far off the Lens, the Image will be confuſed and dim; but 


| In the Focus of the Glaſs, diſtin, clear, and a —_— my” 
| | 95 ; 
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To this we may add the Aptitude of this Figure 


the Eye to move this way, and that way, in order 
to adjuſt itſelf to the Objects it would view; ſo by 
this Figure it is well prepared for ſuch Motions, ſo 
that it can with great Facility and Dexterity direct 
itſelf as Occaſion. requires, - 

And as the Figure, ſo no leſs commodious is, 

2, The Situation of the Eye; namely, in the 
Head (a), the moſt erect, eminent Part of the 
Body, near the moſt ſenſible, vital Part, the Brain. 
By its Eminence in the Body, it is prepar'd to take 
in the more (5) Objects. And by its Situation in 
the Head, beſides its Proximity to the Brain, it is 
in the moſt convenient Place for Defence and Secu- 
rity. In the Hands, it might indeed (in Man) be 
render'd more eminent than the Head, and be turn- 
ed about here and there at Pleaſure: But then it 


would be expoſed to many Injuries in that active 


Part, and the Hands (c) render'd a Jeſs active and 
uſeful Part. And the like may be ſaid to its Sight, 
Wn any other Part of the Body, but where it is. 
But in the Head, both of Man, and other Ani- 
mad, it is placed in a Part that ſeems to be contriv- 
„ed and made, chiefly for the Action of the princi- 
pal Senſes. | 
g Another Thing obſervable in the Sight of the 
. e, is the Manner of its Situation in the Head, in 
| ne 
ne 


— 


at 'a) Blemmyis traduntur capita abeſſe, Ore & Oculis pectore affixis, 
e, Pin. Nat. Hiſt. 1, 5. c. 8. Occidentem werſas guoſdam fine cerwice 
culss in bumeris hahentes, Ib. J. 7. c. 2. From theſe, and other 
Jus uch like Fables, in this laſt cited Chapter of Pliny, no doubt cur 
arous Romancer Sir F. Mandeville, had his Romantick Stories 
[elated in his Travels. 2 | 
(b) See Book V. Chap. 2. Note (b) Page 283. 


— oo — 


bad 0 Galen deſerves to be here conſulted, who in his Book De 
this 4 Partium, from many Confiderations of the Hand, ſuch as 
gh dat is here mentioned, as alſo its Structure, Site and Uſe, large - 
but ! MOVes and reflects upon the Wiſdom and Providence of the Con- 


wer and Maker of that Part. 


to the Motion of the Eye, for as it is neceſfary for 
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Of the Eye. - Book IV. 


the Fore-part, or Side-part thereof, according to the 
particular Occaſions of particular Animals. In Man, 
and ſome other Creatures, it is placed to look di- 
rectly forward chiefly ; but withal it is ſo order'd, 
as to take. in near the Hemiſphere before it. In 
Birds, and ſome other Creatures, the Eyes are ſo 
ſeated, as to take in near a whole Sphere, that 
they may the better ſeek their Food, and eſcape 
Dangers. And in ſome Creatures, they are ſeated 
ſo as to ſee beſt behind them (a), or on each Side, 
whereby they are enabled to ſee their Enemy that 
purſues them that Way, and ſo make their Eſcape, 
And for the Aſſiſtance of the Eyes, and ſome of 
the other Senſes in their Actions, the Head is gene- 
rally made to turn here and there, and move as 
Occaſion requires. Which leads me to the 
3. Thing to be remarked upon, the Motions of 
the Eye itſelf. And this is generally upwards, down- 
wards, backwards, forwards, and every Way (0), 
for the better, more eaſy, and diſtinct Reception 
of the viſual Rays. ap 
But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 


the Head (c), it is a very wonderful 9 
, | at 


— 


(a) Thus in Hares and Conies, their Eyes are very protuberant, 
and placed ſo much towards the Sides of their Head, that theit 
two Eyes take in nearly a Whole Sphere: Whereas in Degs (that 
purſue them) the Eyes are ſet more forward in the Head, to look 
that Way more than backward. ; _ 

() Sed lubricos Oculos fecit [Natura] & mobiles, ut & i 
narent ſiguid noceret; & aſpeftum, qus vellent, facile converterit, 
Cicer. de Nat. Deor. l. 2. c. 57. 


1 1 i d in 

(e) The Eyes of Spiders, (in ſome four, in ſome fix, aud, 
ſome eight) are placed all in the Fore-front of their Head, ( * 
is round, and without any Neck) all diapbanous and tranſparent, it 
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fo anaomalouis in this Animal, more than in any other awe know A. 
I. Since they wanting a Neck, cannot move their Head, it 
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Cup. II. Of the Eve. or 


hath made in the Caſe. Thus for a Remedy of 
this Inconvenience, in ſome Creatures their Eyes 
are ſet out at a Diſtance (a) from the Head, to be 
circumvolved here and there; or, one this, the o- 
ther that Way, at Pleaſure. And in Creatures, 
whoſe Eyes are without Motion, as in divers 
Inſefts ; in this Caſe, either they have more 
than two Eyes, or their Eyes are nearly two 
protuberant Hemiſpheres, and each Hemiſphere 
often conſiſting of a prodigious Number of o- 
ther little Segments of a Sphere (6): 
Means thoſe Creatures are ſo far from being de- 


ſary Senſe of Sight, that they have probably 
| more 


7 » — — — 


2 — — 


2. Since they were to live by catching ſo nimble a Prey as a Fly is, 
they ougbt to ſee her every Way, and to take per ſaltum (as they do) 
without any Motion of the Head to diſcover her: Which Motion 
would bave ſcared away ſo timorous an Inſet, Power's Microf, 
Obſerv. p. 11. c 

The Eyes of the Cameleon reſemble a Lens, or Convex-Glaſs, ſet 
in a verſatile globular Socket, which ſhe turneth backward, or any 
way, without moving her Head; and ordinarily the one a contrary, 
or quite different way from the other, Dr. Goddard in Phil. Tranſ. 
No 137, | 

But what is more extraordinary in this Motion [ of the Camelecn's 
Eye] is to ſee one of the Eyes move, whilſt the other remains immove- 


ant, able; and the one to turn forward, at the ſame Time that the other 
heir labeth behind ; the one to look up to the Sky, when the other is fixed 
that 1 the Ground, And theſe Motions to be ſo extreme, that they de car- 
look ry the Pupilla under the Creſt which makes the Eye-brow, and ſo far 


neo the Canthi, or Corners of the Eyes, that the Sight can diſcern 
whatever is dene juſt behind it, and directly before, without turning 
the Head, zubich is faſtened to the Shoulders, Mem. for a Nat. Hiſt, 
in Anatom. Diſſect. at Paris. Diſſ. of Camel. p. 22. 

(a) Snarls ſend out their Eyes at a Diſtance, they being con- 
tained in their four Horns, {tte atramentous Spots, fitted to the 
Ends of their Horns, or rather to the Ends of thoſe black Filaments or 
Vptick Nerwes, auhich are ſbeathed in their Horns, as Dr. Peꝛoer 

ordeth it, 05% 31. p. 36. So the ingenious Dr, Lifter, Ex- 
"et, Arat. Cochl. & Limac. . 
(0) Vid. I, S. c. 3, Nete (a). Page 560, 

F-23 : | (4) Se. 


By which 


ny'd any Benefit of that noble and moſt neceſ- 
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92 Of the Eye, Book IV. 
more of it than other Creatures, anſwerable to the 
Rapidity of their Flight, and briſk Motion; and 
to their Inqueſts after Food, Habitation, or Re- 
poſitories of Generation, or ſuch other Neceflity of 
the Animal! nN mai 
4. Another admirable Proviſion in the Eye, is, 
its Size; in ſome Animals large, in ſome little. 
It would be endleſs here to enumerate Particulars; 
as thoſe of Quadrupeds, Birds, Inſects, and other 
_ terreſtrial Animals. And as for Fiſhes, they wil 
fall under another Part of my Survey, 
I ſhall therefore only take Notice of its Size in 
one Creature, the Mole (a). As the Habitation of 
82 . that 
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a) Severi nus is of Ariſtotle's, Pliny's, and Alb. Magnu:'s Opi- 
nion, that the Mole hath no Sight; C. Seger denies any Humour 
to be therein, but thinks they may probably ſee, becauſe Nature 
made nothing in vain. But Berrichius faith, their Eyes have 
appendiculam nerveam in cerebrum euntem, cujus beneficis globuli ili 
[the little Eyes] extra pellem facile poterant exſeri, retrabique pri 
arbitrioo In illis oculorum glebults bumor aqueus copioſeè ſatis nu- 

tabat; cæterorum non nifi tenue veſtigium. Blaſ. Anat, Anim. c. 34, 

Et quoniam Natura boc vitæ genus ipſi deſtinawit, etiam perquan 
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Ti exiguos Oculs - dedit eo concilio, ut ii, pretiofilſima cor ni 

j ars, à terre pulvere ne affligerentur, Ji inſuper pilis tecii, Et, 
Li Humores illis oculis inſunt, & tunica nigra, uvea, ſe prodit, Al 
[: bos tramite alio neruus wenit, Schneider in Blaſ. ibid. 

Some time ſince I made divers accurate Diſſections of the Ha ; 

{| ef Moles, with the Help of Microſcopes, having a doubt whether 8 
[| what we take to be Eyes, were ſuch or no. And upon a ſtrid 

[1 Scrutiny I plainly could diſtinguiſh the Y7treows and Cryſtallin 8 
H Humours, yea, the Ligamentum Ciliare, and the atramentaceo Within 
jj ö | Maucus, The Pupil I could manifeſtly diſcern to be round, and guard t 
| i the Cornea copped, or conical: The Eye is at a great Diſtance Gale 
ii | from the Brain, the Optick Nerve very ſlender and long, reachit mours, 
4 from the Eye through the intermediate Fleſh, and ſo paſſeth t accurat 
l 1 the Brain, along with the pair of Nerves reaching to the Not 4 
14 which are much the largeſt that are in all the Animal. Thtis WAS On 
1 Creatures, I imagine, have the Faculty of withdrawing 4 weary 
1 3 | ; i. or 
| Eyes, if not quite into the Head, (as Snatls ) yet mo 4 Parehe 
i 4 the Re; 
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CuAp. II. Of the Eve. 93 
that uncouth Animal is wholly ſubterraneous, its 
Lodging, its Food, its Exerciſes, nay, even all its 
Paſtimes and Pleaſures, - are in thoſe ſubterrane- 
ous Receſſes and Paſſages, which its own Induſtry 
hath made for itſelf ; 15 it is an admirable Proviſi- 
on made in the Size of the Eye of that little Crea- 
ture, to anſwer all its Occaſions, and at the ſame 
Time, to prevent Inconveniences. For as a little 
Light will ſuffice an Animal living always under 
Ground; ſo the ſmalleſt Eye will abundantly ſup- 
ply that Occaſion. And as a large protuberant 
Eye, like that of other Animals, would much an- 
WT roy this Creature in its principal Buſineſs, of dig- 
WH cing for its Food and Paſſage; ſo it is endowed 
with a very ſmall one, commodiouſly ſeated in the 
Head, and well fenced and guarded againſt the 
Annoyances of the Earth. BT 
5. Another Thing remarkable in this noble Part 
of Animals, is, its Number; no leſs than two (a) 
in any Inſtance that I know of; and in ſome Ani- 
mals more, as I have already hinted (5). | 
Now this is an admirable Proviſion ; firſt, for 
the Convenience of e the larger Angle, or 
dpace: And in the next Place, the Animal is by 
this Proviſion, in ſome Meaſure, prepared for the 


Misfor- 


within the Hair, as they have more or leſs Occaſion to uſe or 
guard their Eyes. | | . 

Galen ſaith, Moles have Eyes, the Cryſtalline and Vitreous Hu- 
mours, encompaſſed with Tunicks, De U.. Part, I. 14. c. 6. So 
accurate an Anatomiſt y he for his Time. 

(a Pliny tells us, of a Sort of Heron with but one Eye, but it 
was only by Hear-ſay, Inter Aves Ardeolarum genera, ques Leu- 
cs wocant, altero oculo carere tradunt, Nat. Hiſt, l. 11. c. 37» 
do the King of the Nigræ that hath but one Eye, and that in his 
Forehead, J. 6. c. 30. Which Fables I take Notice of more for 
the Reader's Diverſion, than any Truth in them, 
% Supra, Note (e) Page 90. 

| | F (a) The 
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ſpread in the Retina of each Eye, have each of them correſponding 


by any Part of an Image, the correſponding Parts of the Brain are 


© Image is painted on the ſame correſponding, ſympathizing Parts of 


94 | Of the Eve; Boox IV, 


Misfortune of the Loſs of one of theſe noble, and _ 
neceſſary Organs of its Bode. em} 

But then beſides all this, there is another Thing. fion 
conſiderable in this multiplicate Number of the be 
Eye; and that is, that the Object ſeen is not mul- ( 


tiplied as well as the Organ, and appears but one, 
though ſeen with two or more Eyes (a). A ma- 
i nifeſt 
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(4) The moſt celebrated Anatomiſts differ greatly about the 
Reaſon, why we ſee not double with two Eyes. This Galen, and 
others after him, generally thought to be from a Coalition or 
Decuſſation of the Optick Nerves, behind the Os Spbenoides. But 
whether they decuſſate, coaleſce, or only touch one another, they 
do not well agree. The Bartholines expreſly aſſert, they are united, 
Non per ſimplicem contactum wel inter ſetbionem in homin?, ſed totalem 
ſubſtantia confufionem. Anat. I. 3. c. 2. And whereas Veſalius, 
and ſome others, had found ſome Inſtances of their being diſu- 
nited ; they ſay, Sed in pleriſque ordinariè confunditur interior ſubs 
flantia, ur accurats diſquiſitiene deprebendi, | 

But our learned Dr. Gibſon, (Anat. I. 3. e. 10.) ſaith, they 
are united by the cloſeſt Conjun&tion, but not Confuſion of their Fibres. 
But others think the Reaſon is not from any Coaleſcence, Con- 
tact, or croſſing of the Optick Nerves, but from a Sympathy be- 
tween them. Thus Monſieur Cartes is of Opinion, That the 
Fibrillæ, conſtituting the medullary Part of thoſe Nerves, being 


Parts in the Brain; ſo that when any of thoſe Fibrillæ are ſtruck 


thereby affected, and the Soul thereby informed, &c, But ſe 
more hereafter under Note (a) Page 111. from Cartes himſelf, 
Some what like this is the Notion of our judicious Dr. Briggs, 
who thinks the Optick Nerves of each Eye, conſiſt of Homolagous 
Fibres, having their Riſe in the Thalamus Nervorum Opticorum, 
and thence continued to both the Retine, which are made of 
them: And farther, that thoſe Fibrillæ have the ſame Paralle- 
liſm, Tenſion, &c. in both Eyes; and conſequently, when an 


each Retina, the ſame Effects are produced, the fan;e Notice or 
Information is carried to the Thalamus, and ſo imparted to the 
Soul, or judging Faculty, That there is ſuch an "Owator alia | 
between the Retinæ, &c. he makes very probable, from the en{v- 

3 ung 


Gr Of the Eng 95 
nifeſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he 
employed in the Formation thereof. But the De- 
ſign and Skill of the infinite Workman, will beſt 
be ſet forth by, 25 

6. Surveying the Parts and Mechaniſm of this ad- 
mirable Organ, the Eye. And here indeed we can- 
not but ſtand amazed, when we view its admira- 
ble Fabrick, and conſider the prodigious Exactneſs, 
and the exquiſite Skill employed in every Part mi- 
niſtring to this noble and neceſſary Senſe, To paſs 
by its Arteries and Veins, and ſuch other Parts 
common to the reſt of the Body, let us caſt our 
Eye on its Muſcles. Theſe we ſhall find exactly and 
neatly placed for every Motion of the Eye. Let us 
view its Tunicks, and theſe we ſhall find fo admira- 
bly ſeated, ſo well adapted, and of ſo firm a Tex- 
ture, as to fit every Place, to anſwer every Occa- 
ſion, and to be Proof againſt all common Inconve- 


niences 
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ing of double Viſion upon the Interruption of the Paralleliſm of 
the Eyes; as when one Eye is depreſſed with the Finger, or their 
Symphony interrupted by Diſeaſe, Drunkenneſs, &c. And laſtly, 
That ſimple Viſion is not made in the former Way, wiz. by a 
Decuſſation or Conjunction of the Optick Nerves, he proves, 
becauſe thoſe Nerves are. but in few Subjects decuſſated, and in 
none conjoined otherwiſe than by a bare Contact, which is parti- 
cularly manifeſt in Fiſhes; and in ſome Inſtances it hath been 
found, that they have been ſeparated without any double Viſion 
enſuing thereupon. Vide Brig. Ophtbalmogr, cap. 11. & 5. and 
Nov, Viſ. Theor. paſſim. | | 

What the Opinion of our juſtly eminent Sir Tſaac Newton is, 
may be ſeen in his Opticks, Qu. 15. Are not the Species of Objects 
ſeen with bath Eyes, united where the Optick Nernes meet before they 
come into the Brain, the Fibres on the right Side of both Nerves unit- 
ing tere? & c. For the Optic Nerves ſucb Animals as look the 
ſame Way with both Eyes, (as of Men, Dogs, Sheep, Oxer, &c.) 
meet before they come into the Brain; but the Optick Nerves of ſuch 
Animals as do not look the ſame Way with both Eyes, (as of Fiſhes, 


ond »f* the'Cameleon) do not meet, if I am rightly informed, Newt. 
Opt, Q 15, | 


3 4 Nigra 
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niences and Annoyances. Let us examine its three 
Humours, and theſe we ſhall find all of exquiſite 
Clearneſs and Tranſparency, for an eaſy Admiſſion 
of the Rays; well placed for the refracting of them, 
and formed (particularly the Cryſtalline Humour) 
by the niceſt Laws of Opticks, to collect the wan- 


dring Rays into a Point. And to name no more, 


let us look into its darkned Cell, where thoſe cu- 
rious Humours lie, and into which the Glories of 
the Heavens and the Earth are brought, and ex- 
quilitely pictured; and this Cell we ſhall find, 
without, well prepared by Means of its Texture, 
Aperture, and Colour, to fence off all the uſeleſs 


or noxious Rays; and within, as well coated with 


a dark Tegument, that it may not reflect, diſſi- 
pate, or any way confuſe or diſturb the beneficial 
Rays (a). 

But to deſcend to Particulars, although it would 
be a great Demonſtration of the Glory of God, 
yet would take up too much Time, and hath been 
in ſome Meaſure done by others that have writ- 
ten of God's Works. Paſling over therefore what 
they have obſerved, I ſhall under each principal 
Part take a tranſient Notice of ſome Things they 


have omitted, or but ſlightly ſpoken of. 


And my firſt Remark ſhall be concerning the 
Muſcles of the Eye, and their Equilibration. No- 
thing can be more manifeſtly an Act of Contrivance 
and Defign, than the Muſcles of the Eye, admira- 


bly adapted to move it any, and every way; up- 


wards, downwards, to this Side or that, or how- 
3 ſoever 


— 


Ca) Nigra eft [ Uvea] ut radios (ab Oculi funds ad anterioren 
ejus partem reflexos) ebumbret; n hi (ut ait clar. Carteſius) ad 0- 
culi fundum retorti ibidem confuſam vi ſionem efficerent. Alia for- 
ſan ratio bujus nigredinis flatuatur, quod radii in viſione ſuperflui, 
7% ab objectis lateralibus proveniunt hoc ritu abſorbeantur. Ita enim 


loco obſeurs interdiu objefta optimò intuemur, quia rader tunc tempo. 


ris circumfuſo lumine non diluuntur. Brigg's Ophthal, _ ; - - 5 
a) Aan. 
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ſoever we pleaſe, or there is Occaſion for, ſo as to 
always keep that Paralleliſm of the Eye, which is 
neceſſary to true Viſion. For the Performance of 
which Service, the Form, the Poſition, and the 
due Strength of each Muſcle is admirable. And 
here I might inſtance the peculiar and artificial 
Structure of the Trochlearis, and the Augmentation 
of its Power by the Trochlea (a); the Magnitude 
and Strength of the Attollent Muſcle, ſomewhat ex- 
ceeding that of its Antagoniſt; the peculiar Muſcle, 
called the Seventh, or Suſpenſory Muſcle (b), given 
to Brutes, by reaſon of the prone Poſture of their 
Bodies, 


— 


(a) Admirandum Det artifictum ex diverſorum animalium compa- 
ratione indies evadit manifeftizs. Mirantur omnes Trochlearem in 
eculis Hominum & Quadrupedem, & guidem jure: ſed admirationem 
emnem ſuperat, qudd fine Trochleà oculum movens in Avibus nouum 
genus Trechleæ longe artificioſius Niatitandi Membrane dederit, 
Blaſ, Anat, Animal. p. 2. c. 4. ex Stenon. | 
[Muſculum Trochlęarem] per intermedium trochleam traductum, 
nnguam intucor, guin. admirabundus mecum, O Ogg, exclamem, 


3 3.3 »:. HE. * a *. 
0 Ua ce Y/EOMETCHL AAAS Ky e MY ayaTas, J. C. Sturmii 
3 421 * Mit Org. & N27. . ſect. 4. p. 446. 

(b) Obſervare eſt quod Quadrupedes, qui oeulos in terram pronos, 
ae pendulos gerunt, Muſculum peculiarem habent, quo Oculi globus 
ſuſpenditur--- - Hoc Muſculo, Bos, Equus, Owts, Lepus, Porcus, &c. 
prediti ſunt : hoc etiam Canis inſtruttur, fed alio modo conformatum 
labet. Willis de An. Brut. p. 1. c. 18. | 

Of this Opinion alfo was Bartbelins, Anat. J. 3. c. 8. and di- 
vers other eminent Anatomiſts. . 

But Dr. Briggs is of Opinion that the Adnata, and the other 
Muſcles fufficiently anſwer all thoſe Ends aſcribed to that Muſcle 
ly former Anatomiſts, and thinks Probab:1izs rtaque eſſe bunc Muſe 
calum nervi Optici actionem ( per vices) confirmare, ne a primo Bru- 
* nceſſu & copioſo affluxu bumorum debilitetur. Ophthal. e. 2. 
le : 2. ; 5 ; 

The Muſculus Suſpenſorius being in the Porpeſs, as well as Brutes, 
Dr. Tyſon thinks the Uie of it is not to ſuſpend the Bulk of the 
Eye, but rather by its equal Contraction of the Sclerotis to render 
the Ball of the Eye more or leſs Spherical; and fo fitter for Viſion, 
lijan's Arat, of the Porpeſs, p. 39- | 

3 4) NMuſculus 
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Anat, Chap. 4. Sect. 4. See Note (c), following Page. 
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Bodies, and frequent Occaſions to hang down their 
Heads: And I might ſpeak alſo of the peculiar 
Origin and Inſertion of the lower obligue Muſcle (a), 
which is very notable, and many other Things re- 
lating to theſe Parts; but it would be tedious to 
deſcend too much to thoſe admirable Particulars, 
And therefore to cloſe up theſe Remarks, all I ſhall 
farther take Notice of, ſhall be only the exquiſite 
Equilibration of all theſe Oppoſite and Antagoniſt 
Muſcles, affected partly by the Equality of the 
Strength; which is the Caſe of the Adducent and 
Abducent Muſcles ; partly by their peculiar Origin, 
or the Addition of the Trochlea, which is the Caſe 
of the Oblique Muſcles (b) ; and partly by the na- 
tural Poſture of the Body,. and the Eye, which is 
the Caſe of the Attollent and Depriment Muſcles. 
By this fo curious and exact a Libration, not only 
unſeemly Contortions, and incommodious V aga- 

OY 8 1 tions 


» ey 


* * 
— * 


* 


(a) Muſculus obliquus inferior oritur à peculiari quodam forumine 
zn latere Orbitee ocularis fatto, (contra quam in ceteris, &c.) quo fit 
ut ex und parte q Muſculo trochlgari, ex alter werd ab bujus Muſcui 
commodiſſimd poſitiene, Oculus in æquilibris quodam conſtitutus, irre- 
tore obtutu verſus objecta feratur, nec plus juſto accedat * inter- 
num externumve cantbum; que quidem Libratio omnino nulla fuiſſet, 
abſque bujus Muſculi peculiari originatione (cujus ratio omnes bucuſ- 
gue Anatemicos latuit.) And fo this curious Anatomiſt goes on to 
mew farther the ſtupendous Artifice of the great Creator in this 
Poſition of the Ohlique Muſcles, Briggs Nova Viſ. Theor, p. II. 
mmeo libre, . 5 

(&) Beſides thoſe particular Motions which the Eye receives from 
the Oblique Muſcles, and I may add its Libration alfo in ſome 
Meaſure, ſome Anatomiſts aſcribe another no leſs conſiderable Uſe 
to them; namely, to lengthen, and ſhorten the Eye (by 
and compreſſing it) to make it correſpond to the Diſtances of all 
Objects, according as they are nigh or far off. Thus the e 
Dr, Keil ; The Aqueous Humour being the thinneſt ard moſt liquid: 
cafily changeth its. Figure, when either thc Ligamentum Ciliare c. 


eratts, or both the, Oblique Maſcles ſqueeze the middle of tbe Ball of 


tbe Eye, to render it oblong when Object: are too. near us. Keil's 
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tions of the Eye are prevented, but alſo it is able 
with great Readineſs and ExaCtneſs to apply itſelf 
to every Object. ere F 

As to the Tunicks of the Eye, many Things 
might be taken notice of, the prodigious Fineneſs 
of the Arachnoides, the acute Senſe of the Retina, 
the delicate Tranſparency of the Cornea (a), and 


the firm and ſtrong Texture of that and the Sclero- 


tica too; and each of them, in theſe and every 
other reſpect, in the moſt accurate Manner adapted 
to the Place in which it is, and the Buſineſs it is 
there to perform. But for a Sample, I ſhall only 
take notice of that Part of the Uvea which makes 
the Pup). It hath been obſerved by others, par- 


ticularly by our honourable Founder (5), That as 


we are forced to uſe various Apertures to our Op- 
tick Glailes, ſo Nature hath made a far more com- 
plete Proviſion in the Eyes of Animals, to ſhut out 
too much, and to admit ſufficient Light, by the Di- 
tation and Contraction of the Pupil (c). But it de- 
ſerveth our eſpecial Remark, that theſe Pupils are 
indivers Animals of divers Forms, according to their 

| | . peculiar 


— 


3 * 


(a) Quis werd opifex præter Naturam, qud nibil poteſt eſſe call is 


ans, tantam ſolertiam perſequi petuifſet in Senſibus? que primum 


0cules membranis tenuiſſimis veftivit & ſepiit; quas primam perluci- 
das fecit, ut per eas cerni paſſet: firmas autem, ut continerentur, 
Cie. de Nat. Deor. 1. 2. c. ' 7. ay 1 ; 

(5) Boyle of Final Cauſes, | 35 

(e) It is eaſy to be obſerved, that the Pupil openeth in dark 
Places 3 as alſo when we Iook at far diſtant Objects, but contracts 


by an Increaſe of Light, and when the Objects are nigh. This 


Motion of the Pupil, ſome ſay, is effected by the circular and 
ſirait Fibres of the Urea, and ſome attribute jt to the Ligamentum 
Ciiare, Yet I have no great doubt but that they both concor in 
that Action, and that the Ligamentum Ciliare doth, at the fame 
Time the Pupil opens or ſhuts, dilate or comprefs the Cry/alline, 
and bring it nigher unto, or carry it farther off the Retina. For 
the Structure of the Ligamentum Ciliare, and its two forts of Fi- 
bres, drawn with the Help of a Microfcope, I ihall refer to Mr, 
Uneper's Anat, T. 11 | 5 1 

(a) Fi 
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peculiar Occaſions. In ſome (particularly in Man) 
it is round ; that being the moſt proper Figure for 
the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In fome other 
Animals it is of a longiſh Form; in ſome tranſ- 
verſe (a), with its Aperture Jarge, which is an 
admirable Proviſion for ſuch Creatures to ſee the 
better laterally, and thereby avoid Inconveniences, 
as well as help them to gather their Food on the 
Ground, both by Day and Night. In other Ani— 
mals the Fiflure of the Pupil is erect (3), and alſo 
capable of opening wide, and ſhutting up cloſe, 
The latter of which ſerves to exclude the brighter 
Light of the Day, and the former to take in the 
more faint Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally this 
erect Form of the Pupil is) to catch their Prey 
with the greater Facility in the Dark (c), to ſee 
upwards and downwards, to climb, &c. Thus 
much for the Tunicks. | _ 

0 


Pe 


(a) In Bove, Capra, E 
[Pupilla] ut eo magis in : 


tunda eſſe debet Attamen beui, &c, caput fere ſemper pronum.— 
gerentibus, tantumgue coram, & paulo a latere obwerſantur, intus 
opus eft : quapropter Pupilla----cblonga en, &c. Willis de Anim, 


rut. p. 1. c. 15. 


(2) Thus Cats (their Pupils being erect, and the ſhutting of 
their Eye-lids tranſverſe thereunto) can ſo cloſe their Pupil, as to 
admit of, as it were, only one ſingle Ray of Light; and by throw- 
ing all open, they can take in all the fainteſt Rays. W hich is an 
incomparable Proviſion for theſe Animals, that have occaſion to 
watch and way-lay their Prey both by Day and Night. : 

(c) There is, beſides this large opening of the Pupil, in ſome 

Nocturnal Animals, another admirable Proviſion, w— 


uo, Ove, & guibuſdam aliis elliptica ef 
iſce forſan animalibus, que prone inceſfs 
wvitum in aprts querijtant, radios laterales ad mala & incommoda 
utringue devitgnda admittat. Briggs's Ophthal. c. 7. ſet. 6. 
Homini eretto, aliiſque, &c. capar erigere, et * Cite 
cumſpicere ſolitis, plurima ſimul objecta, tum ſupra, tum infra, tum 
2 latere utregue -- viſu exciptuntur ; quapropter Oculi Pupilla r5- 
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The next Thing I ſhall take Notice of, will re- 
late to the Humours of the Eye, and that only con- 
cerning the Mechaniſm of the Cryſtalline Humour; 
not its incomparable Tranſparency; nor its exact 
jenticular Form; nor its curious araneous Mem- 
brane (a), that conſtringeth and dilateth it, ang 

| | 5 
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them to catch their Prey in the Dark; and that is, a Radiation of 
the Eyes: Of which Dr. Villis thus; Hujus uſus eff Oculi Pupile 
lam, quafs jubare inſito, illuminare, ut res noctu, & in tenebris 2 
fitas conſpicere waleat : eee in Fele plurimùm illufiris et: at Hoe 
mini, Avibus & Piſci 
is from the Tapetum, in the Bottom of the Eye, or the ſhining of 
the Retina, round the Optick Nerve. | 
Beſides which, he faith, the Iris hath a Faculty alſo, in ſome, 
of darting out Rays of Light, ſo as to enable them to ſee in the 
Dark: of which he tells this Story; Novi quendam cerebro cali- 
dicri præditum, gui paſt uberiorem wint generofi potum in notte atratã 
five tenebris profundus, literas diſtinctè legere potuit. Cujus ratio 
videtur e, qudd ſpiritus animales velut accenſi, adedque ab bac 
Iride irradiantes, jubare infits Medium illuminabant. Willis, 
ibid. (If x | 
Such another thing, Pliry tells us, was reported of Tiberius 
Ceſar ; Ferunt Tib. Caf. nec alii genitorum mertalium, fuiſſe na- 
furam, ut expergefactus noctu 72 baud alio modo quam luce 
clara, contueretur omnia. Nat, Hiſt, 1. 11. c. 7. 
So Dr. Briggs; Virum 2 calidæ indolis nevi in Comitatu' Bed- 
ferdienſi degentem, qui oculis felineis----donatus eft : aded ut epiflo- 
lam mire Fr oof 41 in loco obſuro (ubi eadem mihi wix apparuit) 
perlegit, Hujus werd Oculi (mfi quod Pupillas inſigniores obtinuere 
3 formatione neutiquam di ſcrepabant. Ophthal, e. 5. 
ect. 12. 
(a) The Tunica Aranea is taken not ice of by Friar Bacon, who 
| calls it, Tela Aranea, and faith, in bas continetar----glaciale wel 
Cryfallinum. Rog. Bacon's Perſpe#. Diftinl. 2. c. 3. The 

wrinkling of this, and the Cornea, (as the Skin is of old Perſons) 
he thinks is the Cauſe of the Obſcurity of the Sight in ſuch Per- 
bons. Bacen, ib, par. 2. cap.'2. But this Tunick ſome deny, and 


; others allow of: Dr. A. M. of Trinity- College, Dublin, (in his 
1 Relat. of Anat. Obſ. on the Eyes of Animals in a Letter to Mr. 
0 Bryle, An. 1682, annexed to his Anat. Account of the Elephans 


burnt in Dublin, p. 57.) affirms the Tunica Aranea, and faith, 
T bave often ſeen it before it avas expoſed to the Air one Minute, not- 
E 


m 


Briggs 


us dee. This Illumination he ſpeaks of, 


vikfhanding whar Dr, Briggs ſaith to vbe contrary, &c, But Pr. 
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ſo varĩeth its Focus, (if any ſuch Variation there he 


as ſome affirm with great Probability) nor laſtly, 
= Ws N 2 i r 


Briges's Opinion is, Humor Cryſtallinut, niſi aeri diutius expo. | 


tus, wel leniter coftus (inflar lafts) cuticulam non acquirit: que 
werd impropriè, Tunica Aranea dicitur, cam fit tantim adventitia, ut 
in Oculo Bevis recens excete appareat. Brigg's Opthalm, c. 3. 


The Cryftaline Humour being of a double Subſtance, outwardly 


like a Jelly, towards the Center as confiſtent as hard Suet, upon 
occaſion whereof its Figure may be varied; which Variation may 
be made by the Ligamentum Ciliare; Dr. Grezo doth, upon theſe 
Accounts, not doubt to aſcribe to the Ligamentum Ciliare, a Power 
of making the Cryfalline more Convex, as well as of moving it to 
or from the Retina. See Grew's Coſmolog. Sacr. l. 1. c. 4. Now 
it is certain by the Laws of Opticks, that ſomewhat of this is 
abſolutely neceſſary to diſtin Viſion, inaſmuch as the Rays pro- 
ceeding from nigh Objects do more diverge, and thoſe from diftant 
Objects lefs: Which requires either that the Cryſtalline Humour 
ſhould be made more convex, or more flat; or elſe an Elongation, 
or ſhortening of the Eye, or of the Diſtance between the Cryſtal. 
line Humour and the Retina, © ; 

But altho* Dr. Briggs (ſo good a Judge) denies the Tunica Cry- 


_ flalline, contrary to the Opinion of moſt former Anatomiſts ; yet 


there is great Reaſon to conclude he was in a Miſtake, in my Opi- 
nion, from the Obſervations of the French Anatomiſts, of the Cy. 
flalline of the Eye of the Gemp or Cbamois, who ſay, The Men- 
brana Arachnoides wat very thick, and hard, ſo that it was cafily 
ſeparated from the Cryſtallinus. P. 1435. 

The ſame Anatomiſts alſo favour the Surmiſe of Dr. Greu. 
This \ Contraction of the Fibres of the Ligamentum Ciliare on one 
fide, and Dilatation on the other] wonld mate us think that tbeſe 
Fibres of the Ligamentum Ciliare, are capable of Contraction, ani 
voluntary Dilatation, like that of the Fibres.of the Muſcles ; and that 
this Action may augment, or diminiſh the Convexity of the Cryſtallinus, 
according as the Need wwbich the: Diſtance of the Objects may make it 
to have on the Eye, to ſee more clearly and diſtintily. Anat, De- 
ſcript. of a Bear, p. 49. 

Since my penning the foregoing Notes, having as critically as 1 
eould, diſſected many Eyes of Birds, Beaſts, and Fiſhes, I mani- 
feſtly found the Membrana Arachneides, and will undertake to ſhew 
it any one, with great Eaſe and Certainty. It is indeed ſo tranſpa- 
rent, as not to be Teen diſtin& from the Cryſtalline. But if the 


Cornea and Urea be taken off before, or the vitreous * 
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its admirable Approach to or fr om * Retina, bo 
the help of the Ciliar Tigament (a), according as 

Et e 
e 


ä 


— 7 * s NE 
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kind it, and the Outſide of the Cryſtalline be gently cut, the Arach- 


vides may be ſeen to open, and the Cry/talline will eafily leap out, 
and part from the Ligamentum Ciliare; which otherwife it would 


not do: For it is by the Arachnoides braced to the Ligamentum Ci- 
hare, This Membrane or Tunick, in the Ox, is ſo ſubſtantial 
and ſtrong, tho? thin, that it yields to, or finks under the ſharpeſt 


Lancet, and requires (for ſo thin and weak a Membrane in Ap- 


earance) a ſtrong Preſſure to pierce it. 
(a) As Birds and Fiſhes are in divers Things conformable, ſo 
in ſome ſort they are in their Eye, to enable it to cerreſpond to 


all the Convergences, and Divergences of the Rays, which the 


Variations of each of the Mediums may produce. For this Ser- 
vice the Tuntca Choroides [in Fiſhes] hath a muſculous Subſtance 
at the Bottom of it, lying round the Optick Nerve, at a ſmall 


Diſtance from it; by which means I imagine they are able to con- 
tact, and dilate the Choroides, and thereby to lengthen and ſhorten 


the Eye: For the helping in which Service, I imagine it is that 
the Choroides and Sclerotica, are in a great meaſure parted, that 


the Cboroides may have the greater Liberty of acting upon the 


Humours within, | 
But in Birds, J have myſelf found, that altho* the Chorordes 
ke parted from the Scleratica, yet the Choroides hath no Muſcle, 


but inſtead thereof, *a curious pectinated Work, ſeated on the Op- 
tick Nerve, repreſented in Fig. 2. In which, c. 4. e. b. d. repre- 
ſents the Choraides and Sclerotiaa; a. b. the Part of the Optict 


Nerve that is within the Eye; v. v. v. the vitreous Humour ;; 
a.f.g.b, the Pecten; b. i. the Cryſtalline,” For the Reception 
of this Pecten, the Optick Nerve comes farther within the Eye, 
than in other Creatures. The Structure of this Peer, is very 
lke that of the Ligamentum Ciliare: and in the Eye of a Mag- 
dhe, and ſome others, I could perceive it to be muſculous towards 


the vitreous Humour, that the nitreous Humour hangs firmly to it, 
and is not ſo eaſily parted from it. By which means all the Mo- 
tions of the Pe&en are eaſily communicated to the vitreous Hu- 


much as the Cryſtalline is eonnected to the witreous Humour, theres 


lather from the Retina, as Occaſion is. 


7 


the Bottom, This Pe&en is ſo firmly fixed unto, or embodied in 


ur, and indeed to all contained in the Choroides. - And foraſ- 


fore alſo the Alterations in the witreous Humaur affect alſo the 
(Malline; and the Cryſtalline hereby brought nearer unto, or 
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104. | Of the EXE. Book IV. 
Objects are far off or near, becauſe theſe Thing, 
are what are uſually taken notice of; but that which 
I ſhall obſerve is, the prodigious Art and Finery of 
its conftituent Parts, it being, according to ſome 
late nice microſcopical Obſervations (a), com- 

poſed 


8 


Beſides all which Obſervables in the Choroides, and inner Eye, 


I have alſo found this farther remarkable in the Sclerorica, and 
outer-part of the Eye of Birds, wiz. That the fore-part of the 
Sclerotica is horny and hard, the middle-part thin and flexible, ang 
Braces intervene between the fore and hind-part, running be- 
tween the Choroeides and Sclerotica; by which means the Cornea, 


and back-part of the Eye, are brought to the ſame Contormity, 
that the reſt of the Eye hath. 


The great End and Defign of this fingular and curious Appa- 
ratus in the Eyes, both of Birds and Fiſhes, I take to be, 1. To 
enable thoſe Creatures to ſee at all Diftances, far off, or nigh ; 


which (eſpecially in the Waters) requireth a different Conforma- 


tion of the Eye. In Birds alſo, this is of great Uſe, to enable 
them to ſee their Food at their Bill's End, or to reach the ut- 
moſt Diſtances their high Flights enable them to view; as to ſee 


oder great Tracts of Sea or Land, whither they have Occafion to 


fly; or to ſee their Food or Prey, even ſmall Fiſhes in the Wa- 
ters, and Birds, Worms, &c, on the Earth, when they fit upon 
Trees, high Rocks, or are hovering high in the Air. 2. To en- 
able thoſe Animals to adapt their Eye to all the various RefraQti- 
ons of their Medium. Even the Air itſelf varies the Refractions, 
according as it is rarer or denſer, more or leſs compreſſed ; as is 
manifeſt from the learned and ingenious Mr. Lowthorp's Experi- 
ment in Pbiloſ. Tranſ. No. 257. and ſome other Experiments 
fince of the before-commended Mr. Hawkfbee, both in natural, 
rarifled, and compreſſed Air; in each of which, the Retractions 


conſtantly varied in exact Proportion to the Rarity or Denſity of 


the Air. Vide Hawkſbee's Exp. p. 175, &c. 


Beſides this Conformity in general, detween the Eyes of Birds 


and Fiſhes, Du Hamel tells us of a ſingular Conformity in the 
Cormorant s Eye, and that is, that the Cryſtalline is globous, 33 
in Fiſhes, to enable it to ſee and purſue its Prey under Water: 
Which FJ. Faber, in Mr. Willoughby, faith, they do with wn 
derful Swiftneſs, and for a long Time. Will. Ornithol, p. 329. 


(a) The Cryſtalline Humour, when dry'd, doth manifeſtly enough 


appear to be made up of many very thin ſpherical — * 
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noſed of divers thin Scales, and theſe made up of 
one ſingle minuteſt Thread or Fibre, wound round 
and round, ſo as not to croſs one another in any 
one Place, and yet to meet, ſome in two, and 
ſome in more different Centres; a Web not to be 


woven, an Optick Lens, not to be wrought by any 


Art leſs than infinite Wiſdom. 

Lafily, To conclude the Parts of this admirable 
Organ, I ſhall only make one Remark more, and 
that is about its Nerves. And here, among others, 
the admirable Make of the Optick Nerves might 
deſerve to be taken Notice of in the firſt Place, their 
Medullary Part (a) terminating in the Brain itſelf, 


the Teguments propagated from the Meninges, and 


terminating in the Coats of the Eye, and their com- 
modious Inſertions into the Ball of the Eye, in ſome 
directly oppoſite to the Pupil of the Eye, in others 

„„ | - obliquely 


— 88 
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Scales lying upon one another. Mr. Lexwenboeck reckons there 
my be two thouſand of them in one Cryſtalline, from the outer- 
ot to the Centre, Every one of theſe Scales, he faith, he hath 
liſcovered to be made up of one ſingle Fibre, or fineſt Thread 


ound, in a moſt ſtupendous Manner, this Way, and that Way, : 
þo as to run ſeveral Courſes, and meet in as many Centres, and yet 


Iot to interfere, or. croſs one another, in any one Place, In 
hren, Sheep, Hogs, Dogs and Cats, the Thread ſpreads into three 
veral Courſes, and makes as many Centres: In hates five ; but 

Hares and Rabbets only two, In the whole Surface of an Ox's 
Malline, he reckons there are more than twelve thouſand Fibres 


uttapoſited, For the clear and right underſtanding of the Man- 


ter of which admirable Piece of Mechaniſm, I ſhall refer to his 
un and Deſcriptions in Philoſ. Tranſ. No. 165, and 193. The 
[ruth hereof I have heard ſome ingenious Men queſtion ; but it 
b what I myſelf have ſeen, and can thew to any Body, with the 
tl of a good Microſcope. _ | : 


() S. Malpigbi obſerved the Middle of the Optick Nerve of the 


pwerd-Fiſh, to be nothing elſe but a large Membrane, folded ac- 


ring to its Length in many Doubles, almoſt like a Fan, and 
neſted by the Dura Mater; whereas in Land-Animals it is a 
Jdle of Fibres, Yide Phileſ, Tranſ. No. 27. SY 


(a) Cer- 
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Wird Pair of Nerves, called the Motory Nerwes (3), 
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obkquely towards one Side (a). But moſt of theſe 
Things have been treated of, and the Convenience 


HAP. 
ere We 


| Sv , XC 
hereof ſet forth, by others that have written of 1 
 Gop's Works. I ſhall therefore take Notice only Ned in a f 
of one wiſe Proviſion the Creator hath made about Mf guar 
the Motion of the Eye, by uniting into one, the Mknours, : 


each of which ſending its Branches into each Muf- 
cle of each Eye, would cauſe a Diſtortion in the 
Eyes; but being united into one, near their Inſer- 
tion into the Brain, do thereby cauſe both 5 to 


| . | ' Foy ſo wou 
have the ſame Motion; ſo that when one Eye iz 


ebovered h 


moved this be der that Way, to this and that Ob- wo 
ject, the other Eye is turned the ſame Way alſo. WW... 

Thus from this tranſient and flight View (I may WM iracund 

| call it) of the Parts of the Eye, it appears what an WW" = 
admirable Artiſt was the Contriver thereof. Andere. 
now in the | | rechiſc, al 

1 | \ 

+ Seventh and Iaft Place, let us conſider what Pro- Th 
viſion this admirable Artiſt hath made for the Guard Mi. fed 2 
and Security of this ſo well form'd Organ (c). Andie Ob! 

here Another 

ö ajer, upoy 

A 6 Fin 4 —— ho: Eyes 
potty TW GST | ame quite | 

(a) Certiſi mum eft, qudd in omnibus Oculis humanis (uss ſalen o Days T 
mibi difſecare contigit) Nervus opticus Pupillæ d diametro h return 
nitur, &c. Brigg's Optbal, Cap. 3. Set. 15. Ita Willis Mek after 
Anim, Brut. p. 1. c. 15 ; a ts. Epbe, 
Nervi Optici in nobis, item in Cane, Fele ¶ & in ceteris fo uni From the 
animalibus calidis) ad fundum Oculi delati Pupille region! a rentleman's 
unt, dum interim in aliis Quadrupedibus, uti etiam in Piſcibus M the Cor; 
Volucribus, obliguꝰ femper Tunice Scleratidi inſeruntir. Und for a « 
Willis ib. Cap. 7. Sea. 11. | ; Veſicula 
(2) This Pair is united at its Riſe 3 whence is commonly drawn us from 

Reaſon why one Eye being moved towards an Object, the other 1s d by P alpeh 
refted alſo to the 1 Gibſon's Anat, Book III. Chap. 11. | = acre 
Bartholine Anat. Libellus 3. Cap. 22 | pore, Sf 

le) Among all the other Security the Eye hath, we mal mf, Paxing 


hrum U gui 
Jomno con 
U kangug 

) uam 


rel undig 


kon the Reparation of the Aqueous Humour; by which Means a 
Eye when wounded, and that in all Appearance very danger0! 
too, doth often recover its Sight: Of which Bern. Verzaſcha 7 
divers Examples ancient and modern. One is from Galen, po 


HAP. II. Of. the Eve. 105 
ere we ſhall find the Guard equivalent to the Uſe 
ind Excellency of the Part. The whole Organ for- 
led and fenced with ſtrong, compact Bones, lodg- 
din a ſtrong, well made Socket, and the Eye it- 
lf guarded with a nice made Cover (a). Its Hu- 
nours, and its inward Tunicks, are indeed tender, 
ig erin we propor- 


—_ _ 4 ————_ 


— 


boy fo wounded, lhat the Cornea fell, and became flaccid, but yet 
zwyered his Sight, Other ſuch like Inſtances alfo he gives from 
Realdus Columbus, Rhodius, and Tulpius; and one that he cured 
imſelf, in theſe Words; Ego in Nobiliſſimi wiri filiols ſimilem 
uuſum obſervavi : hac dum lewibus de caufis cum fratre altercaret, 


ulo walnus infligit, inde humor aqueus effluxit. Vocatus preſentem 
birurgum ju 3 collyrium anodynum & exficcans tepid? ſepizs 
Imovere, B. ag. Plantag. 3 iv. Roſar. Sanicul. Eupbraſ. ana 
rechiſ, alb. Rhaſ. cum Opio D ij. Tutiæ pp. I j. Croci orient, 
N 6. M. Hoc Collyrium inflammationem compeſcuit, vulnus ficcawit 
Y ſanavit. Hinc poſt aliguot menſes Humor agueus ſuccrevit. Nam 


ſchae Obſerv. Medicae. Obſ. 14. | | 
Another Cure of this Kind, was experimented by Dr. Daniel 


thoſe Eyes they let out, ſo that the Eyes fell, and the Gooſe be- 
me quite blind: But without the Uſe of any Medicine, in about 


ek after produced Seeing, before twenty · eight or thirty Specta· 
ts, Epbem. Germ. T. 1. Ada. ad Obſ. 117. | 


reatleman's Daughter, and thoſe of a Cock, when wounded, fo 
ut the Cornea ſunk, were reſtored by a Lithuanian Chymiſt, that 
fed for a Conjurer, by the Uſe of a Liquor found in May, in 
e Veſiculae of Elm. Of which ſee Mr. Ray's Catal. Cantab. in 
lnus from Henr. ab Heer. | | | 


n maxima celeritate, Munitægue ſunt Palpebræ tanquam walls 


Jomno conni ventibus, cùm Oculis ad cernendum non egerimus, ut 
1 involuti, quieſcerent, Latent prætered utiliter, & 
kefu undique partibus ſeptuntur. Primim enim ſuperiors Super- 

| ; cis 


fe iracundia percitus cultellum Scriptorium apprebendit, & ſororis 


jſus, ſed debilior, cum ſummo parentum gaudio redivit, B. Ver- 
ajer, upon a Gooſe, Ann. 1670. the Aqueous Humour of both 


mo Days Time, Nature repaired the watery Humour again, the 
yes returned to their former Turgency, and the Gooſe was in a 


From the ſame Cauſe, I doubt not, -it was that the Eye of 2 | 


(a) Palpebræ, gue ſunt tegumenta Oculorum, 'molliſſime tactu, ne 
rent aciem, aptifſime factæ, & ad claudendas TW ne quid 
deret, & ad aperiendas ; idgue providit, ut identidem fieri poſſet 


lorum ; guibus & apertis Oculis, i quid incideret, repelleretur, 
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108” Of the Eve. BooxIy 
proportionate to their tender, curious Uſes ; by 
the Coats without, are context and. callous, firm 


and ſtrong.” And in ſome Animals, particularly 


wg} ae "a Birds 


eftrir obdua ſudorem d capite, et fronte defluentem repellunt, Gene 
deinde ab inferiore parte tutantur ſubjeft@, levitergue eminenta, 
Cicer. de Nat. Deor. I. 2. c. 57. 1 

Tully, in the Perſon of a Stoick, having fo well accounted for the 
Uſe of the Eye-[:ds, I ſhall for a further Manifeſtation of the Cre. 
ator's Contrivance and ſtructure of them, take Notice of two or 


three Things: 1. They conſiſt of a thin and flexible, but ſtrong 


Skin, by which Means they the better wipe, clean, and guard the 


Cornea. 2. Their Edges are fortified with a ſoft Cartilage, by 
which Means they are not only enabled the better to do their Of. 
| fice, but alſo to cloſe and ſhut the better. 3. Out of theſe Carti. 
lages grows a Palliſade of tiff Hairs, of great Uſe to warn the Eye 
of the Invaſion of Dangers, to keep off . Motes, and to hut out 


too exceſſive Light, &c. and at the ſame time to admit of (through 
their Intervals) a ſufficient Paſſage for Objects to approach the 
the Eye. And it is remarkable, That theſe Hairs grow but to 2 
certain, commodious Length, and need no Cutting, as many other 


Fairs of the Body do: Alſo, That their Points ſtand out of the 


Way, and in the Upper-lid bend upwards, as they do downwards 
in the Lower-1jd\, whereby they are well adapted to their Uſz, 


From which laſt Obſervables, we may learn how critical and nice 


the great Author of Nature hath been, in even the leaft and moſt 
trivial Conveniencies belonging to animal Bodies; for which Res- 
fon I have added it to Tully's Remarks. And more might have 
been added too, as particularly concerning the curious Structure 
and Lodgment of the Righe Muſcle, which opens the Eye- lis; 
and the Orbicularis, or Circular one, that ſhuts them; the nice 
Apparatus of Glands that keep the Eye moiſt, and ſerve for Tear; 
together with the Reaſon why Man alone, who is a ſocial Animal 
goth exhibit his ſocial Affections by ſuch outward Tokens as Tear; 
the Nerves alſo, and other Organs acting in this Miniſtry. [ 
might alſo ſpeak of the Paſſages for diſcharging the ſuperfluou 
Moiſture of the Eyes through the Noſtrils, and much more of the 


like Kind. But it would take up too much Room in theſe Notes; 
and therefore it ſhall ſuffice to give only ſuch Hints as may create 
a Suſpicion of a noble O Economy and Contrivance in this (I hab 
_ almoſt ſaid) leaſt conſiderable Part of the Eye, But for Fart 

lars I ſhall refer to the Anatomiſts ; and for ſome of theſe Thing, 


particulati 


particular 
Mr. Cow 
To the 
moſt Qua 
which D 
quibus 14 
to have a 
riorem oct 
obtegit. 
capita | 
0 l 
De Anin 
This | 
thruſt hi 
other An 
Hands, 
peds, (H 
the Han 
comparab 
for Fiſhe 
ters there 
offenſive 
the Eyes 
abundant 
of the E 
And n 
a Wiſe ar 
(a) 4 
Slerotic 
think it 
to the ! 
Nite (a), 


CHAP. II. Of the Eve. 109 
Birds (a), ſome Part of thoſe Tunicles have the 
Nature and Hardneſs of Bone or Horn, 

But for Creatures, whoſe Eyes, like the reſt of 
their Body, are tender, and without the Guard of 
Bones; there Nature hath provided for this neceſſa- 
ry and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with - 
drawing 
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particularly to Dr. Villis's Cereb. Anat. and de Anim. Brut, and 
Mr. Cowper's Elegant Cuts in the 11th Tab. of his Anatomy. 

To the Eye- lids we may add another Guard afforded the Eyes of 
moſt Quadrupeds, Birds, and Fiſhes, by the Nictitating Membrane, 
which Dr Willis gives this Account of; Plurimis [Animalibus ] 
quibus Muſculus ſuſpenſorius adeft (which Limitation he needed not 
to have added) etiam alter Membranoſus conceditur, qui juxta inte- 
iorem ceult canthum fitus, quando elevatur, Oculi globum fere totum 
ebtegit, Hujus uſus eſſe videtur, ut cùm Beſtiæ inter gramina, &c. 
capita ſua propter victum capeſſendum demergunt, bie Muſeulus 
Oculi Pupillam, n2 a ſtipularum incurſu feriatur, occulit munitque, 
De Anim Brut, p. I. c. 15. n | 

This Membrane Man hath not, he having little Occaſion to 
thruſt his Head into ſuch Places of Annoyance, as Beaſts, and 
other Animals; or if he hath, he can defend his Eyes with his 
Hands, But Birds (who frequent Trees and Buſhes) and Quadru- 
peds, {Hedges and long Graſs) and who have no Part ready, like 
the Hand, to fence off Annoyances ; theſe, I ſay, have this in- 
comparable Proviſion made for the Safety of their Eyes, And 
for Fiſhes, as they are deſtitute of Eye-Lids, becauſe in the Wa- 
ters there is no Occafion for a Defenſative againſt Duſt and Motes, 
offenſive to the Eyes of Land- Animals, nor to moiſten and wipe 
the Eyes, as the Eye-Lids do, ſo the Nictitating Membrane is an 
) abundant Proviſion for all their Occaſions, without the. Addition 
, of the Eye-Lids. | 
And now, if we reflect, are theſe the Works of any Thing but 

a wiſe and indulgent Agent? 
R (4) Although the Hardneſs and Firmneſs of the Adnara, or 
Selerotica in Birds, is a good Guaid to their Eyes, yet I do not 
) think it is made thus, ſo much for a Defence, as to miniſter 
x to the lengthning and ſhortning the Eye, mentioned before in 
Nite (a), p. 101, Ec. 
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110 CHAP. 
drawing its Eyes into its Head (a), and lods; leaſure 
them * {de Safety with the Body, * 2 ca 
Thus have I ſurvey'd this firſt Senſe of Animal; WH nctrats 
I may ſay in a curſory, not accurate, ſtrict Manner, ¶ the Bot 
conſidering the prodigious Workmanſhip thereof; {lions of 
but ſo, as abundantly to demonſtrate it to be the our Kn. 
Contrivance, the Work of no leſs a Being than the | Fancy. 
infinite, wiſe, potent, and indulgent Creator (). bun th 
For none leſs could compoſe fo admirable an Or. encloſe 
gan, ſo adapt all its Parts, ſo adjuſt it to all Occaſ-· N iious O 
ons, fo nicely provide for every Uſe, and for every (thoſe a 
Emergency: In a Word, none leſs than Gop could, N ſurroun 

I fay, thus contrive, order, and provide an Organ, {Wvithou 
as magnificent and curious as the Senſe is uſeful ; a preſent 
Senſe without which, as all the animal World would Mniratio 


be in perpetual Darkneſs, fo it would labour under 
_ perpetual Inconveniencies, be expoſed to perpetual 
Harms, and ſuffer perpetual Wants and Diftreſles, 
But now by this admirable Senſe, the great Goy, 


who hath placed us in this World, hath as well pro- rl 

_ vided for our comfortable Reſidence in it; enabled Nat not | 

us to ſee and chuſe wholſome, yea, delicate Food; Wb mai 

to provide ourſelves uſeful, yea, gaudy Cloathing, Maat der 
and commodious Places of Habitation and Retreat, Mud then 

We can now diſpatch our Affairs with Alacrity and H *.* 

| ndskip 

f Pleaſure, on the Be 

N 5 LE — Rc: the 

Y | | Anſwer i 

() Cochleis oculorum wicem Cornicula bins prætentu emplent, Ne ab oh, 

Plin. Nat. Hiſt. I. 11. c. 37. See more of the Eyes of Sn quibus . 

before in Note (a), p. 91; and in Note (a), p. 92, 1 ſaid that 1 

ſuſpected Moles alſo might thruſt out, or withdraw their Eyes 2 

more or leſs within the Hair or Skin. aut quaſi 

(5) The diligent Sturmius was fully perſuaded there could not ts vide, 
be any ſpeculative Atheiſm in any one that ſhould well ſurvey N Pioptr. 

the Eye. Nobis, faith he, fuit perſuaſiſſimum, Atbeiſmum, len thus ; 7 


bat ſees 
Percerwes 
be Soul's 
ation to 1 
arth, 11 


vocant ſpeculatiuum, b. e. obfirmatam de Deitate in Univer} 
nulla perſuaſitnem, babere locum aat inveniri non poſſe in eo by 
mine, qui wel unius corporis organici, et ſpeciatim Oculi fabrican 
artents animo aſpexerit, Sturm, Exerc, Acad, 9. de Vit. Organ. 
.& Rat, in Epiloge | ; 
13 : — (4, The 
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| Pleaſure, go here and there as our Occaſion calls us. 
We can, if Need be, ranſack the whole Globe, pe- 
netrate into the Bowels of .the Earth, deſcend to 
the Bottom of the Deep, travel to the fartheſt Re- 
gons of this World, to acquire Wealth, to encreaſe 
our Knowledge, or even only to pleaſe our Eye and 
WH Fancy. We can now look about us, diſcern and 


encloſe us, and would deſtroy us. And thoſe glo- 
Wious Objects which fill the Heavens and the Earth, 
WE thoſe admirable Works of Gop which every where 


Without being ſeen, do by Means of this noble Senſe 
| Worcſent their Glories to us (a), and fill us with Ad- 
| Wniration and Pleaſure, But I need not expatiate in 
r 8 the 


— * 8 K 
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(a) The glorious Landſkips, and other Objects that preſent 
themſelves to the Eye, are manifeſtly painted on the Retina, and 


is manifeſt to the Eye from Monſieur Cartes's Experiment, of 
laying bare the vitreous Humour on the Back-part of the Eye, 


and then placing the Fore- part of the Eye to- the Hole of the Win- 
dow of a darkned Room, By which Means we have a pretty 
Landskip of the Objects abroad invertedly painted on the Paper, 
on the Back of the Eye. But now the Queſtion is, How in this 
Caſe the Eye comes to ſee the Objects erect? Monſieur Cartes's 
Anſwer is, Notitia illius ex nulla imagine pendet, nec ex ulla acti- 
me ab objectis weniente, ſed ex ſolo ſitu exiguarum partium cerebri, 
e qutbus Nerwi expullulant,---- E. g. Cogitandum in Oculo----fitum 
caßillamenti nervi optici-=-reſpondere & alium quendam partis cerebri 
gui facit ut Anima ſingula loca cognoſcat, que jacent in re&a, 
dt quaſi rect lined ; ut ita mirari non debeamus corpora in naturali 
itn vidert, quamvis imago in oculo delineata contrarium habeat. 
Dioptr, c. 6. But our moſt ingenious Mr. Molyneux anſwereth 


bat ſees by Means of the Eye. To enquire then bow the Soul 
percetves the Object eres, by an inverted Image, is to enquire into 
te Soul's Faculties-=-- But ere and inverted are only Terms of Re- 
won to up and dezun; or farther from, or nigher to the Centre of the 
ath, in Parts F th: ſame Thing,=---But the Eye, or viſive _ 

: : . cu y 


in. 


he 


ſhun the Precipices and Dangers which every where 


ſurround us, and which would be as nothing to us, 


that not erect, but inverted as the Laws of Opticks require; and 


and clapping over it a Bit of white Paper, or the Skin of an Egg; 


2 AY ai „„ — 2 — r fy = 
= CONT on nr : — . - 
P . . — 226 - Wong * L * 
— IT * SO rr 1 
— a > - 2 12 — — 1 ma * . 
” — 4 4 "mn "ey . 8 5 — 1 4 
> = , EROS 2 5 . — 


thus ; The Eye is only the Organ or \Inſtrument, it is the Soul 
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112 O the Eve. Book IV. 
the Uſefulneſs and Praiſes of this Senſe, which we 
receive the Benefit of every Moment, and th; 
Want, or any Defe& of which, we lament among 
our greateſt Misfortunes. 1 

Leaving then this Senſe, I ſhall proceed to the 
other four, but more briefly treat of them, b 
Reaſon we have ſo ample a Sample of the Diyine 
Art in the laſt, and may preſume that the ſame is 
exerted in all as well as one. For a Demonſtration 
of which, let us in the next Place carry our Scry- 


O 


n 1 and its 

tiny to the Senſe of Hearing. I. F 

2 HEY conven 

87888 I — thc laſt 

; a 3 every \ 

eulty takes no Notice of ebe internal Poſture of itt own Part, bu WW. utte 
uſeth them as an Inſtrument only, contrived by Nature for the Exer. 

ciſe of ſuch a Faculty,- ---Let us imagine, that the Eye (on its lower | ſhall : 

Part) receives an Impulſe [by a Ray from the upper Part of the MWmirable 


Object] muſt not the viſive Faculty be neceſſarily direfed hereby ti 
 confider this Stroke, as coming from the Top rather than the Botiin 
{of the Object] and conſequently be directed to conclude it the Repr. 
ſentation of the Top  Hereof we may be . ed, by ſuppefing a Man | 
fanding on bis Head, For here, tho' the upper Parts of Objects an (a4) Tx 
painted on the upper Parts of the Eye, yet the Objes are judged u the admir 
be Eret. What is ſaid of Eret, and Reverſe, may be underjtud of bat have 
Sinifter and Dexter. Molyneux's Dioptr, Nov, Part, J. Prop. 28. bat » bn 
* 8 r. Wall, 
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CHAP, 


Of the Senſe of Hearing. 


ncerning the Senſe of Fearing, I ſhall take 
Notice of two Things, the Organ, the Ear; 
and its Object, Sound. ; 
J. For the Organ, the Ear; I fhall paſs by its 
convenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodious Hearing 
every Way round us; as alſo a wiſe Proviſion for 
the utter Loſs or Injury (a) of one of the Ears. But 


I ſhall a little infiſt upon its Situation, and its ad- 
mirable Fabrick and Parts, 


r; It 


—____ —_ 


2 


(a) I preſume it will not be ungrateful to take Notice here of 
the admirable, as well as uſeful Sagacity of ſome deaf Perſons, 
that have learn'd to ſupply their want of Hearing by underſtanding 
chat is ſaid by the Motion of the Lips. My very ingenious Friend 

t. Waller, R. S. Secr, gives this Account: There live note and 
ave from tbeir Birth, in our Taxon, a Man and his Siſter, eact 
wut iy Years old, neither of which have the leaſt Senſe of Hear- 
58 ————— yet both of theſe know, by the Motion of the Lips only, 
thaterer is ſaid to them, and vill anſaver pertinently to the Queſtion 
hrepsſed to them The Mother told me they could hear very well, 
md ſpeak zohen they were Children, but both leſt that Senſe aftes -- 

ards, zwhich makes them retain their Speech; though that, to Per- 
ins not uſed to them, is a little uncouth and odd, but intelligible enough. 
Pniloſoph, Tranſat, No 312. 

duch another Inſtance is that of Mr. Goddy, Miniſter of St. 

rvais in Geneva, his Daughter. She is now about ſixteen Year: 
id, Her Nurſe bad an extraordinary Thickneſs of Hearing; at @ 
tar cid, the Child ſpake all thoſe little Words that Children begin to 
peak at that Age At tvs Years old, they perceived fhe bad leſt 

u Hearing, and avas ſo Deaf, that ever ſince, though ſhe bears 
rat Noiſes, yet ſhe hears nothing that one can ſpeak to ber. 
Jut by obſerving the Mottons of the Mouth and Lips of others, F 

th acquired fo many Words, that out of theſe ſhe bath formed 4 Sort 


Jagen, in which ſhe can hold Converſation æubole Days ⁊vurth 
| En G thoſe 


0 a . K. EAR. Boox IV. Cat 
1. It is ſituated in the moſt conveni | 
the Body, (like as 1 {aid the Eye 0) in 4 Pe 


near the common Senſory in the Brain, to give the 17 . 
of a F. 


more ſpeedy Information; in a ; 
bo bel ede ant he fa art where it ca Bly Bi 
| guarded, and where it is moſt free from 
Annoyances and Harms itſelf, and where it gives 3 
the leaſt Annoyance and Hindrance to the Exer - 5 
ciſes of any other Part; in a Part appropriated to . . | 
the peculiar Uſe of the principal Senſes, in the mot o the 
lofty, eminent Part of the Body, where it can per- yu 
ceive the moſt Objects, and receive the greateſt e 
Information: And laſtly, in a Part in the Neigh- bear th 
bourhood of its Siſter Senſe the Eye, with whom my 
it hath peculiar and admirable Communication by 
its Nerves, as I intend to ſhew in its proper Place. 
In reſpect then of its Situation and Place in the 
Body, this Senſe is well deſigned and contrived, 
and may ſo far be accounted the Work of ſome a ©, ** 
mirable Artiſt. But, 2 
: 5 | : ard Ear 
2. If we ſurvey its Fabrick and Parts, it willy ene 
pear to be an admirable Piece of the Divine Wi . — 
ut Dr. 
dom, Art, and Power. For the Manifeſtation l a. 
which, let us diſtinctly ſurvey the outward and th_ſQ®#* > 
inward Part of its curious Organ. 1 
; ore, 8 
BET For the outward Ear: Fe we obſerve its ue 25 
Quure in all Kinds of Animals, it mult needs be . 4 
knowledged to be admirably Artificial, it being { a 
{ ae unus e: 
ä nicel am muſcul 
1 © tam in rod 
thoſe that can ſpeak her own Language. I could underſtand ſine 13 
ber Words, but could not ee, n. Peried, for it ſeemed h Muſeu); N 
but a confuſed Neiſe. She Ano ros nothing tbat is ſaid to ber, mM 5 5 
foe ſeeth the Motion of their Mouths that ſpeak to ber; fo that in Prod n * 
Nights | when it is neceſſary to ſpeak to ber, they muſt light a Cana ne, and 
00 y one thing appeared the ſtrangeſt Part of the whole Narratit (b ) Inter 
She bath a Sifler, with whom fhe bath prattiſed ber Language u ns Iporine 
than with any other : And in the Night by laying her Hand on Merme, nat 
Siſter's Mouth, ſhe can perceive by that wvbat ſpe faith, and g 2 
diſcourſe qvith ber in the Night. Biſhop Burnet's Let. 4. Þ-% cg nin, 
0 2 . 2. 5 
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nicely prepared, and adjuſted to the peculiar Occa- 
fons of each reſpective Animal. In Man (a), it is 


of 2 Form proper for the erect Poſture of his Body. 


| Birds, of a Form proper for Flight; not protu- 
berant, becauſe that would obſtruct their Progreſs, 
hut cloſe and covered, to afford the eaſter Paſſage 
thro! the Air. In Quadrupeds, its Form is agreeable 
do the Poſture, and flower Motion of their Bodies; 
and in theſe too, various, according to their vari- 
ous Occaſions. In ſome large, erect and open, to 


hear the leaſt Approaches of Dangers (5), in others 


covered, to keep out noxious Bodies, In the Sub- 
; terra- 


t 


(a) J cannot but admire that our moſt eminent modern Anato- 
miſts ſhould not agrre, whether there be any Muſcles in the out- 
ward Ear of Man or not, Dr. Ker! faith there are two; Dr. Drake 


the ſame Number; and Dr. Gibſon makes them to be four. So 


alſo doth Monſieur Dionis, and ſo did the ancient Anatomiſts: 
But Dr. Scbelbammer expreſly denies there are any, and ſaith, 
Seduxit autem relignos Brutorum Anatome, in quorum plertſque tales 
Muſeuls plures inventuntur ; putdrunt autem fortaſſis ignominioſum 
Mlemin!, i non & his inſtructus effet, & minus inde perfectum animal 
ie, Schel. de Auditu, p. 1. c. 1. ſect. 7. But Paljalva, who 


wrote very lately, and is very accurate in his Survey of the Ear, 


ith, Maſculi auriculæ prſteriores guandogue quatuor, quandoque duo; 
ed ut plurimam tres aduotantur ; 8 

ture unus ex illis duplicate tendine werſus Conchan deferri folet, Ho- 
m muſculorum in numero varietatem non ſoltm in diverfis; verum 
eham in eodem ſubje&o quandoque widi---- Ex quibus difßerentii: ſub- 
ite ſunt Auctorum di ſcrepantiæ in horum Muſculorum numer), & 
tu - gued non eveniſſet, fi pluries in driver fis Corporibus iidem 


Muſeu! cuefitt efſent. Ant. Mar. Valſalva de Aur. Human. c. 1 


ft, 6. But Dr. Drate thinks ſome of Valſalvæ's Muſcles the 


Frodudt of Fancy, Mr, Ceroper makes them to be three, one At- 


let, and two Retrabent Muſcles. See Anat. Tab. 12. 
%) Inter eæteræ [animalia avrita] maxim? admirabilis eſt au- 


it por inæ fabrica, quod cam timidiſſimum animal fit, & prorſut 


name, ratura id tum auditu acutiſſimo, tanguam b:flium exploratore 
ed treſentienda pericula, tum pedibus ceu armis ad currendum 
ay uni ſſe o1detur, A. Kircher's PBonurg. L. 1. Set. 7. Tech- 


2. 


quando ſolàm dus fe maniſeſtant, 
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CuA! 
terraneous Quadrupeds, who are forced to mine and paſſing 
dig for their Food and Habitation, as a protube- Wl fenced 
rant Ear, like that of other Quadrupeds, would and th 
abſtruct their Labours, and be apt to be torn and in- this Se 
jured ; fo they have the contrary (a), their Ears do) it 
ſhort, lodged deep and backward in their Head, and der the 
TW paſſing or ſom 

And 
— — | — — — ious ir 
2 dtructu 
(a) Moles have no protuberant Ear, but only a round Hole be. | al adm 
tween the Neck and Shoulder; which Situation of it, together CITCUM 
with the thick, ſhort Fur that covers it, is a ſufficient Defenſa- Sound 
tive againſt external Annoyances. The Meatus Auditorius is long, [FI the 
round, and cartilaginous, reaching to the under part of the Skull, 10 
Round the Inſide runs a little Ridge, reſembling two Threads of we mig 
a Skrew; at the Bottom whereof is a pretty Inlet leading to the of God 
Drum, made, on one ſide, with the aforeſaid cochleous Ridge, Ani 
and on the other, with a ſmall Cartilage. I obferved there was nima! 
Cerumen in the Meatus. 
As to the inner Ear, it is ſomewhat fingular, and different 
from that of the other Quadrupeds, and much more from Birds; | 
altho' I have met with ſome Authors that make it agreeing with 
that of Birds. There are three ſmall Bones only (all hollow) by 
which the Drum (to uſe the old Appellation) or the Membrara ing an 4 
Tympani (a: others call it) actetk upon the Auditory Nerve. The which a p 
farſt is the Malleus, which hath two Proceſſes nearly of equal One Le 
Length; the longer of which is braced to the Membrana Tympant, fart, and 
the ſhorter to the {ide of the Drum or Os Petroſum ; the back part to the top 
of it reſembles the Head and Stalk of a ſmall Mufhroom, ſuch as to the A. 
are pickled. On the back of the Malleus lies the next ſmall Bone, Membrane 
which may be called the Incus, long, and without any Proceſs, tenſeguent 
having ſomewhat the Form of the ſhort Scoop wherewith Water- I hope t 
men throw the Water out of their Wherries, To the end of this Organ on!) 
the third and laſt ſmall Bone is tacked by a very tender Brace, Example o 
This little Bone bears the Office of the Stapes, but is only forked Gecruped 
without any Baſe. One of theſe Forks is at one Feneſtra, or Fo- th part di 
ramen, the other at another; in which Feneſtræ I apprehend the aw of, |] 
Forks are tacked to the Auditory Nerve. Theſe Feneſtræ (cqui- "ithout g 
valent to the Feneſtra Owalis, and Rotunda in others) are the In- corparing 
lets into the Cochlea and Canales Semicirculares, in which the Au- P 49e 342. 
ditory Nerve lieth. The Semicircular Canales lie at a diſtance from (a) Am 
the Drum, and are not lodged (as in other Animals) in a ſtrong, = afp 
thick Body of Bone, but are thruſt out, within the Skull, * 4. = _ 
| 10 rey be. 
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paſling to the under Part thereof, and all ſufficiently 
fenced and guarded, And as for Inſects, Reptiles, 
and the Inhabitants of the Waters, if they enjoy 
this Senſe (as there 1s great Reaſon to think they 
do) it may probably be lodged commodiouſly un- 
der the ſame Security and Guard, as the Smelling, 

or ſome other Senſe is. 475 
And moreover, as the Form of this Organ is va- 
rious in various Animals, ſo in each of them its 
Structure is very curious and obſervable, being in 
all admirably contrived to collect the wandering, 
| circumambient Impreſſions and Undulations of 
dound, and convey them to the Senſory within. 
If I ſhould run over the ſeveral Genera of Animals, 
we might find a notable Proſpect of the Handy-work 
of God (a), even in this ſo inconſiderable a Part of 
Animals, But. I ſhall only carry my Survey to 
0 that 


„ 


to the top of the Stages, and the Forks or Branches of the Stapes 


to the Auditory Verve, I obſerves that whenever I moved the 


Membrane, all the little Bones were at the ſame time moved, and 
tonizquently the Auditory Nerve thereby affected alto. | 

I hope the Reader will excuſe me for being ſo particular in this 
Orgzn-only of the Mole, a deſpiſed Creature, but as notable an 


Example of Gea's Work, z its Life is different from that of other 


Gdrupeds; for which Reafon it partly is that I have enlarged on 
ty part diftering from that of others, and which no body that 1 
aw of, hath taken much notice of, and which is not diſcoverable 


comparing thoſe Obſervations with ZBoek VII. Chup. 2. Note (6) 
ge 342. we may judge how the Sente of Heating is performed. 
(a) Among many Varieties, both in the inner and outer Ear, te 

which appear in the Paſſage into the Rock- Bone, are remarkabie. 

Fir in an Owl, that perches on a Tree or Beam, and hearkens after 

ive Prey beneath ber, it is produced further out above than it is be- 

, for the better Reception of the leaſt Sound, But in a Fox, 

G3 tbat 
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vithout great Patience and Application; and partly becauſe by 
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Entrance of the Ear. And to bridle the Evagation 


the Tragus, and Antitragus of the outward Ear, 


to the inner Cavity of the Ear, in order to receive the agitated Ain, 


flat eared Perſons, Monſieur Dionis's Anat, Demonſt. 8. 


= Of the Far. Book IX. 
that of Man. And here the firſt Thing that offer. 
eth itſelf to our View, is the Helix, with its tor- 
tuous Cavities, made to ſtop, and collect the ſono. 
rous Undulations, to give them a gentle Circulation 
and Refraction, and ſo convey them to the Concha, 
or larger and more capacious round Cell at the 


of the Sound, when arrived ſo far, but withal not 
to make a Confuſion thereof, by any diſagreeable 
Repercuſſions, we may take Notice of a very cu- 
rious Proviſion in thoſe little Protuberances, called 


of a commodious Form and Texture (a), and con- 
veniently lodged for this Uſe. The great Conve- 
nience and Benefit of this Form and Contrivance 
of the out ward Ear, is ſufficiently manifeſt by the 
Want thereof, which cauſeth a Confuſion in the 
Hearing, with a certain Murmur, or Swain, like 
the Fall of Waters (6). 
| Another 


me . * — — 


* 


oc underneath the Prey at Rooſt, it is for the ſame Reiſn 
produced farther out below. In a Pole Cat, which bearkens ftrat 
Ferward, it ts produced behind, for the taking of a forward Sound 
Whereas in a Hare, which is very quick of Hearing, and tots q 
nothing but being purſued, it ts ſupplied with a bony Tube, whit 
as a natural Otocouſtick, is fo directed backward, as to receive itt 
fmalleft and moſt diaut Sound that comes behind ber, Grew's Col. 
molog. Sacr. lib. 1. c. 5. ſect. 6. 

(a) The Texture of the Tragus and Antitragus, is ſofter tha 
that of the He/zz, which ſerveth gently to blunt, not forcibly tot 
pel, the Sound in the Concha. # EF 

(% Dr. Gibſon's Anatomy, Chap. 22. Book III. 

Thoſe wwboſe Ears are cut off, have but a confuſed way cf Heat: 
ing, and are obliged either to form a Cavity round the Ear with that 
bn Hands, or elſe to make uſe of a Horn, aud apply the End of i 


Ts likewiſe obſerved, that thoſe ꝛubeſe Ears jut out, Bear better tha 
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Another wiſe Proviſion of the Creator, is in the 
Subſtance of the outward Ear, which is cartilagi- 
nous, the fitteſt for this Place, For (as an inge- 
nious Anatomiſt (a) obſerves) If it had been 
« Bone, it would have been troubleſome, and 
might by many Accidents, have been broken 
« off; If Fleſh, it would have been ſubje& to 
« Contuſion.” But indeed a worſe Conſequence 
than this would have enſued ſuch a Softneſs as that 
of Fleſh, and that is, it would neither have re- 
mained expanded, neither would it ſo kindly receive 
and circulate the Sounds, but abſorb, retard, or 
blunt their Progreſs into the inward Organ. But 
being hard, and curiouſly ſmooth and tortuous, 
Sounds find an eaſy Paſſage, with a regular Volu- 
tation and Refraction: As in a well built Arch, 
Grotto, or muſica] Inſtrument, which magnify and 
meliorate Sounds; and ſome of which convey even 
a Whiſper to a large Diſtance (5): But from the 
outward, let us carry our Survey, pots > 
2. To 
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Land 


(a) Gibſon ibid. | | 

(% It would nauſeate the Reader to reckon up the Places famed 
for the Conveyance of Whiſpers, ſuch as the Priſon of Dionyſus ut 
Syracuſe, which is ſaid to increaſe a Whiſper to a Noiſe ; the clap- 
ping one's Hands to the Sound of a Cannon, Sc. Nor the fg: ex- 
dufts of Claudius, which carry a Voice ſixteen Miles, and many 
others both ancient and modern, If the Reader hath a mind to 
be entertained in this way, he may find enough in Archer? s Pho 
nurgia, But it may not be irkſome to mention one or two of eur 
own in England. Among which, one of the moſt famed is the 
Wiiſpering-Place in Glouceſter-Cathedral, which is no other than 
a Gallery above the Eaſt End of the Choir, leading from one Side 
thereof to the other. It confifteth (if 1 miſtake not) of five 
Angles, and fix Sides, the middlemoR of which is a naked, un- 
covered Window, looking into a Chapel behind it. I gueſs the 
two Whiſperers ſtand at about twenty-five Yards Diſtance from 
one another. But the Dome of St. Paul's, London, is a more con- 
ſderable Vpiſperin- Place, where the ticking of a Watch (when 
a9 Noiſe is in the Streets) may be heard from Side to Side; yea, a 
8 4 Whiſper 
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2. To the inward Part of this admirable Organ, 
And here we find the moſt curious and artful Pro 
viſion for every Emergency and Occaſion, The 
Auditory Paſſage, m the firſt Place, curiouſly tun- 
neled, and artfully turned, to give Sounds an eafy 
Paſſage, as well as a gentle Circulation and Re- 
fraction; but withal, ſo as to prevent their too 
furious ruſhing in, and aſſaulting the more tender 
Parts within. | 

And foraſmuch as it is neceſſary that this Paſſage 
Ihould be always open, to be upon the Watch (a); 
therefore to prevent the Invaſion of noxious In- 
ſects, or other Animals (who are apt to make 
their Retreat in every little Hole) Nature hath 
ſecured this Paſſage (5), with a bitter a. 
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Whiſper may be ſent all round the Dome. And not only in the 
Gallery below, but above, upon the Scaffold, I tried, and found 
that a Whiſper would be carried over one's Head round the Top of 
the Arch, notwithſtanding there is a large Opening in the Middle 
of it, into the upper Part of the Dome. Ju 

(a) Auditus autem ſemper patet : ejus enim ſenſu etiam dormientes 
egemus: A quo cim ſonus et acceptus, etiam è ſomno excitamur, 
Plexroſum iter babet ne quid intrare poſit, fi fimplex, & directun 
pateret; proviſum etiam, ut figua minima beſtiola conaretur irrun- 
Pere, in fordibus aurium, tanquam in viſco, inbæreſceret. Cic. de 
Nat. Deor. 1. 2. c. 57. 

It deſerves a particular Remark. here, that in Infants in the 
Womb, and newly Born, the Meatus Auditorius is ſhut up very 
cloſely, partly by the Conſtriction of the Paſſage, and partly by 
a glutinous Subſtance, whereby the Tympanum is guarded againſt 
the Water in the Secundine, and againſt the Injuries of the Air 2s 
foon as the Infant is born. 

(5) It is remarkable, that in moſt, if not all Animals, whoſe 
Ears are tunneled, or where the Meatus Auditsrius is long enough 
to afford Hatbour to Ear-wwigs, or other Inſects; that, I ſay, in 
the Ears of ſuch, Ear. abax is conſtantly to be found. But in 
Birds, whoſe Ears are covered with Feathers, and where the Tyn- 
panum lies but a little Way within the Skull, no Ear.-aban 18 
found, becauſe none is neceſſary to the Ears ſo well guarded, and 
Þ Uttle tunneled. | 
| (a) Tis 
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Excrement (a), afforded from the Glands (5) ap- 
pointed for that Purpoſe. ee e 
From hence let us approach the moſt inward 
parts, in which we ſhall ſee Strokes of the moſt 
exquiſite Art. To paſs over the innate Air, that 
moſt Authors talk of (c) (becauſe there is no ſuch) 
Pr | EF. the 


(a) The Zar-Wax was thought, by the old Anatomiſts, to be 
an Excrement of the Brain: Humor bilieſus d cerebro expurgatus, 
the Bartlelenes ſay of It, JI. 3. c. 9. But as Sche/bammer well ob- 
fetves, Nil abſurdius, quam cerebri excrementum hoc ſtatuere. Nam 
S ratio nulla ſuadet, ut in cerebro fiert excrementum tale credamus : 
. negue vice patent per quas ab eo ſecluſum in meatum auditorium 
beſſit inde penetrare, As to its Taſte, Caſſerias gives Inſtances of 
its being ſweet in ſome Creatures. But Scbelbammer ſays, Ego vert 
ſemper, cum amaritie aliquid dulcedinis in filo deprebendi. Vide 
Schel, de Audit. P. 1. c. 2. ſect. 10. But I could never diſtinguiſh 
any Sweetneſs in it; but think it inſipid mixed with a Bitterneſs, 

(b) Cerumina amara Arteriolis exudantia, Willis de Anim, 
Brut, par. 1. c. 14. In the Sein are litile Glands, which fur- 
miſo a yelleao and bitter Humour, Monſieux Dionis's Dem. 18. An 
handſome Cut of thoſe Glandule Ceruminoſæ is in Dr. Dra*z, from 
Valſal va. 


P[//ny attributes a great Virtue to the Ear-· Nax; Morſus Bomi nis 


er aſperrimos numeratur: medent ur ſordes ex auribus: ac ne quis 
niretur, etiam Scorpionum ictibus Serpentiumque ffatim impoſite, 
Plin. Nat. Hiſt. J. 28. c. 4. And that it hath an healing Quality, 
and may be accounted a good Balſam, I my felt have experienced. 


(c) That there is ſuch a Thing as the ite Air (talked of 


much by moſt Authors on this Subject) Sche/bammer very juſtly, 
[think, denies; by Reaſon there is a Paſſage into the inner Ear 
from the Throat, through which the innate Air may paſs out; and 
the outwatd Air enter in. Vids Par. Alt. p. 2. c. 1. feft. 10. 
When by Ropping our Breath, and ſtraining, we force the external 
Air into the Ear, it may be heard ruſhing in; and if much be 
forced in, it may be felt alſo to beat againſt the Tympanum, When 
the Patlage to the Throat is by any Means ſtopped, as by a Cold 
in the Head, Ic. the Hearing thereby becomes dull and blunt; 
by Reaſon the Communication between the outward and inward 
Air is obftructed: But when by ſtrong Swallowing, or ſuch like 
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the Paſſage to the Palate (a), and their Uſes, wit 
divers other curious Things that might be named; 
let us ſtop a little at the Part containing the ref, 
namely, the Bone (5). The particular Texture and 
Hardneſs of which, above other Bones of the Body, 
is very remarkable; whereby it ſerves not only as 2 
ſubſtantial Guard to the Senſory, but alſo to oppoſe 
the Impulſes of the ætherial Matter, that there may 
be no Loſs nor Confuſion in the Sound ; but that it 
may be convey'd regularly, and intirely to the ay- 
ditory Nerves. | | | 

The next Part I ſhall take Notice of, may be 
that fine Membrane, called the Tympanum, or Men- 


brang 


* : — 


ſudden Smack or Crack, and we immediately hear very clearly ; 
the Load of feculent Air being at that Time diſcharged fron; the 
inner Ear. | | 

It is a wiſe Proviſion, that the Paſſage for the Air into the Far, 
is from the Throat; Ur non flatim quivis acr externus irrimper: 
gueat (as Scheibammer ſaith, Par. ult, Cap. 4. Sect. 8.) ſed vannilil 
romutatus, ac temperatus, calore ex media wentre eXþirante ; il 
fortaſſts non facile alius, niſi ex pulmonibus. 

(a) Valjalva hath given us a more accurate Deſcription of the 
Tuba Fuftachiana, or Paſſage to the Palate, than any other Au- 

thor; to whom I therefore refer, De Aur, Human, Cap. 2. 

Seet. 16, Se. . | | 

The chief Uſe hereof, he thinks, is to give way to the innet 
Air, upon every Motion of the Membrana Tympant, the Malleus, 
Incus, and Stapes, This Pailage, if it be ſhut up, Deafnels en- 
ſues: Of which he gives two Inſtances: One a Gentleman, 
who lo his Hearing by a Polypus in the Noſe reaching to the 
Uzula ; the other a Yeoman, labouring with an Ulcer above the 
left Side of the T/vula z which when he ſtopt with a Tent dipped 
in Mecicine, he loſt his Hearing in the left Ear, and recovered it, 
as oon as the Tent was out. Jbid, Cap. 5. Set. 10. ; 

(5) Os ſpetroſum] ex uo interiores | Labyrinthi] cavitatun 
parietes conflati fant, album, duriſſimum, necron maxime conpactun, 
1d autem à Naturd ita comparatum efſe wvidetur, ut materia &tberel 
Sencrum objectcrum impreſſionibus onuſta, dum predifits impingiti 
Parietibus, nibil aut ſaltem fere nibil motits ſui amittat, atque ads 
ilium qualem ab Objectis ſenoris accepit, talem communicet ſpiritui au. 
mali contznte intra cpanſienes rant mollioris Nerworum æuris. Dr. 
Kym, Lien ſſnes of Montpellier, in Phil. Tranſ. No 258. 0 The 
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lrana Tympani (a), with its inner Membrane (3); 
together with the four little appendent Bones (c), 
and the three inner Muſcles to move them, and 
adjuſt the whole Compages to the ſeveral Purpoſes 
| of 


— - 


(a) The Tympanum of the Ear, or as Valſalva and the Mo- 
derns, the Membrani Tympani, was taken notice of as early as 
Hippecrates's Time, In Birds, it is trained towards the outward 
parts; in other Animals towards the Brain, or inner Parts. Men- 
ſieur Dionis ſaith, It is nat equally faſtened to the awbole Circum- 
ference of the bony Circle, in which it is anchaſed ; for on the upper 
Side it bath a free diſengaged Part, by which ſome can give went to 
the Smoak in their Mouth, Demonſtr. 8. That there is ſome Paſ- 
ſage I doubt not, but I queſtion whether Monficur Dionis ever 
law the diſengaged Part he mentions, I have myſelf carefully 
ſ-arched divers Subjects, and do not remember to have ſeen any 
tuch Paſlage; and I perceive it eſcaped the diligent Schelbam- 
mer's Fye, Valſalva alſo, by injecting in through the Tuba 
Fuſtachiana, could not force any Liquor into the Meatus Auditc- 
ius; but yet he imagines he found the Paſſage cut in another 
Place of the Drum, in ſome morbid, and one ſound Head. Fal- 
jalv, de Aur, Hum, Cap, 2. Se. 8. Mr. C:wper alſo affirms 
there is a Paſlage by the upper Part of the Membrane. Anat. 
Ap. Fig. 8. | | | . 

(6) Dr. Vicuſſens, before - named, diſcovered a Membrane, tenuiſ- 
fing rarægue admodùm texture intra cavitatem Tympant ; as he 
deſcribes it, Whoſe uſe he faith is, 1. Occludens Labyrinthi januan 
impeart ne naturalis purifſimus ac ſubtiliſſimus Aer intra cavitates- 
communicationem-=+- babeat cum acre craſſo. 2, Labyrinthi baſin ca- 
kſacit, &c. abi ſupra, Probably this double Membrane may be 


uch, or after the ſame manner as it is in the Tympanum of Birds: 


Or whieh ſee my Obſervations in Book VII. Chap. 2. Note (6), 
Pe 342% I * 171 | 

(e) The four little Bones being treated of by all that have 
concerned themſelves about this Senſe of Hearing, fince their 
Diſcovery, I thall take notice of only two Things concerning 
them, 1. The Diſcovery of them is owing wholly to the 
Diligence d Sagacity of the latter Ages; of which Schel- 
ranrer gives this Account from Fallopius: Hac Officula anti- 
us Anatomicis --<-e ignota fuere ; primuſque qui in lucem pro- 
da xi: [ Malleum & Incudem] uit Fac, Car penis; primus quoque 
procul omni dubis Anatomicæ artis, quam Veſalius peſtea per fecit, 
aurator. Tertium ¶ Stapedem] inverit ac premulgavit primus 
e, Phil, ab Ingraſia, Siculus, Pbiloſophus, as Medicus dec- 
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of Hearing, to hear all Manner of Sounds, loud or 
languid, harſh or grateful (a). | 
From 


A — + 


Dom 
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ei Aimus. Quartum, Thoma Bartholin, teſte, viro longè celeberrins, 

Fran. Sylvio debetur. Schel. ub! ſupra, Cap. 3. Sect. 9. 2. Their 

Difference in Animals: In Man, and Quadruped:, they are four, 

curiouſly inarticulated with one another; with an external and in- 

ternal Muſcle to draw, or work them, in extending, or relaxing 
the Drum; but in Fouls the Caſe is very different: His unum Oi. 

culum ſolùm largita eſt Natura, quod mobilis, que in Tympanum wi. 

Aetur termingri, Id. ib. Set. 8, Ceollumellam forte appellaveris +. 
geres enim off & ſubtiliſſimum, baſs innitens latiort, rotundæ. Hu: 

adnexa eſt cartilago wald: ¶ mobilis ]. In the Ears of all the Fowl that J 

coull examine, I never found any more than one Bone, and a Cartilage, 

waking a Jeint with it, that was eaſily moveable, The Cartilag: 
had generally an Epiphyſe, or two, one on each Side The Bene 
cod: very bard and ſmall, bawing at the End of it a broad Plate, ef 
the fame Subſtance, very thin, upon xubich it reſted as on its Bai. 
Dr. Al. Moulen in Phil. Tranſ. No 1co. 

Theſe are the molt material Things I find obſerved by others, 
concerning the Ears of Fowls, and ſome of them hardly, I be- 
lieve, obſerved before. To which I ſhall ſubjoin ſome other 
Things I have myſelf diſcovered, that I preſume eſcaped the Eyes 
of thoſe moſt curious and inquiſitive Anatomiſts. Of which ſee the 
iaſt cited Book VII. Cap. 2. Nete (b) Page 342. 

(a) Videtur quod Tympanum Auditionis inflrumentum prelininare, 
S quaſi præparatorium fuerit, t Soni inipreſſionem, five ſpecies 
ſenjubiles primo ſuſciprens, eas in dedita proportione, & apts cunfore 
mitate, verſas Senſorium, quod adbuc interins ſitum eft, dirigat : fi- 
mili officio fungitur reſpectu Audits, as tunice Oculi Pupillam con- 

Nituentee, reſpettu Viſits; utrægue Memzranæ Species ſenſibiles re- 
fringun: & quaji emolliunt, eaſque Senſorio non niſi proportionatat 
tradunt, cui nudo fi adveniant, tenerioren: eus craſin facile lædant, 
aue ebraant. Revera Tympanum non audit, ſed meliori tutiorique Au- 
dition confert. Si hac pars deſtruatur, Senfio adbuc aliquamdiu, 
rudi licè: mods, peragi peſſit; qui ppe experiments olim in Cane facto, 
Sc. Janitoris officio ut Tympanum rectè defungi paſſit, expanſum 
eius pro data occafione firingi, aut relaxari deber, weluti nimirim 
Oculi Pupilla----- Quapropter huic Auris Tympano, non ſecus ac bel- 
lico, machine ſive tæniæ guædam opponuntur, gue ſuperficiem cjiu3 

modd tenfiorem, moad laxiorem reddant : boc enim effictunt tria Off 

na, car: Muſculo, & t. Willis de Anim, Brut, Chap. 14. 
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CuAp. III. Of the EAR. 1 
From this Region of the Tympanum, I might 


pon him, deriding the Refractions he ſpeaks of; and therefore 
friouſly proves, that they are the Humours, not Tunicks of the. 
Eye, that refrat the Rays of Light; and then jeeringly demand- 


a different Medium? Whether the Convexity or Concavity of the 
Drum collects thoſe Rays into a focal Point, or ſcatters them? Sc. 
And then ſaith, 05 Has ratrones & clariſſ. Viri, as de re Medica pre». 
car neriti, ſententia non poſſumus non eſſe alieniores; in que ut! in- 
genium admiror, quoties medicamentorum wires, aut morborum cauſas 
explicat, fic ubi forum ſuum egreſſus, Pbiloſopbum agit, ac vel Par- 
num uſum, wel Chymicarum rerum naturam ſcrutetur, ejus baud ſe- 
mel nen madd judicium dęſi ders, verim aliguando etiam fidem, is 
is ſo ſevere and unjuſt a Cenſure of our truly famous Countryman, 
(a Man of known Probity) that might deſerve a better Anſwer 5 
but I have only Time to ſay, that although Dr. Schelbammer hath 
out-done all that wrote before him, in his Book de Auditu, and 


ſhewed himſelf a Man of Learning and Induſtry ; yet as our Coun- 


tryman wrote more than he, (though perhaps not free from Errors 
too) ſo he hath manifeſted himſelf to have beer as curious and 
{:gacious an Anatomiſt, as great a Philoſopher, and as learned and 
ſkilful a Phyſician, as any of his Cenſurers, and his Reputation 
for Veracity and Integrity, was no leſs than any of theirs too, 
But after all this terrible Clamour, Dr. Schelbammer prejudicately 
miſaketh Dr. Villis's Meaning, to ſay no worſe. For by utreque 
Membrane refringunt, Pr. Willts plainly enough, I think, means 
no more than a Reſtriction of the Ingrefs of too many Rays; as 
his following explicatory Words manifeſt, via, refringunt, & 
quaſi emolliunt, eaſque Senſorio non. nifi propertionatas tradunt, But 
indeed Dr. Schelbammer hath ſhewn himſelf a too rigid Cenſor, by 
making Dr. Willis ſay, the Ear-Dram hath ſuch like Braces as 
the War-Drum, viz, Quod porrò de machinis ſeu tæniis Tympant 
dellici adducie, dieitgue idem in Tympano auditoris conſpici, id 2 
u mum et, I wonder Dr. Scbelkammer did not alſo charge Dr. 
ils with making it a Porter, ſince he hath in the ſame Para- 
paph, Janitoris officio, &c. But Dr. Milis's Meaning is plain 
enough, that the little Bones and Muſcles of the Far-Drum de 
the ſame Office in ſtraining and relaxing it, as the Braces of the 


in Apparatus there is of Bones, Muſcles, and Joints, all adapted 
2 ready Motion, I am clearly of Dr. Villis's Opinion, that one 
Feat Uſe of the Ear-Drum is for the proportioning Sounds, and 

that 
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eth, Whether the ſonorous Rays are refrated by paſſing through. 
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126 OF the Ear, Book TI} 
that by its Extenſion and Retraction, it correſponds to all Sounds 
loud or languid, as the Pupil of the Eye doth to ſeveral Degree 
of Light : And that they are no other than ſecondary Uſes affizn 
by Dr. Schelbammer, as the principal or ſole Uſes of keeping out the 
external colder Air, Duſt, and other Annoyances ; but eſpecially 
that, O5 ſolius atris interni potiſſimùm irrumpentis vim, hunc mityy 
Tympani ac Mallei eſſe conditum, ut cedere primam, deinde ſibi aft. 
tui queat; as his Words are, P. alt. C. 6. Sect. 13. 

It was no improbable Thought of Robault, Nos attentos proj; 
nil aliud eſt, niſi Tympanum, ub: ita epus eſt facto, contender: ant 
laxare, & - operam dare ut itlud in ed paſitione intentum tet, in qui 
tremulum aᷣris externi motum commodiſſime excipere poſit, Roh, 
reien, i. 

The Hearing of deaf Perſons more eafily by Means of loud 
Noiſes, is another Argument of the Uſe of the Straining or Re. 
laxation of the Tympanum in Hearing. Thus Dr. Willis (ubi ſu. 
pra) Accepi olim à viro fide digno, ſe mulierem noviſſe, que lic! 
ſurda fuerit, quouſaue tamen intra conclaue Tympanum pulſaretur, 
wverba quævis clarè audiebat : quare Maritus ejus Taschen pre 


ſerve domeſtico conducebat, ut illius ope, colloguia inter dum cum Ur: 


ſud baberet, Etiam de alio Surdaſtro mibi narratum eſt, qui pr:t: 
Campanile degens, quoties und plures Campanæ reſonarent, vccin 
namwvis facile audire, & non alias, potuit. x 

Abſeiſſo Muſculo ¶ Proceſſus majoris Mallei] in recenti aure, rt 
laxatur [Tympani Membrana.] Yaſſaly, de Aur, Him, c. 2. 

ſect. 5. | 
Upon conſidering the great Difference in Authors Opinicr:, 
about the Uſe of the Parts, and Manner how Hearing is performed, 
as alſo what a curious Proviſion there is made in the Ear, by th: 
four little Bones, the Muſcles, Membrane, Se. I was mind:! 
{fince I penned this Note) to make Enquiry myſelf into this Part, 
and not to rely upon Authority, And after a diligent Search of v:- 
rious Subjects, I find we may give as rational and eaſy an Accov:! 
of Hearing, as of Seeing, or any other Senſe; as I have ſhewn in 
wy laſt cited Note (b), Book VII. Chap. 2. P. 342. with relate 
to Birds. And as to Men and Beaſts, the Caſe is the fame, bet 
the Apparatus more complex and magnificent. For wherei! i 
Birds, the auditory Nerve is affected by the Impreſiions made en 
the Membrane, by only the Intermediacy of the Collumellu; i 
Man, it is done by Intervention of the four little Bones, with 1! 
Muſcles acting upon them; his Hearing being to be adjuſted to 3. 
kinds of Sounds, or Impreſſions made upon the Membrana Tympi. 
Which Impreſſions are imparted to the auditory Nerve, in th. 
Manner, wiz. Firſt they act upon the Membrane and Malleus, th: 
Malleus upon the Incus, and the Incus upon the Os Orbiculare uns 
Stapes; and the Stapes upon the auditory Nerve: For the Bail 
the Stapes (the fame as the Operculum in Birds) not only coe 
the Feneſtra Owalis, within which the auditory Nerve lieth, but 
hath a Part of the avdirory Nerve ſpread upon it too. It 1 * 
| | gifs. 
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paſs to that of the Labyrinth (a), and therein 
ſurvey the curious and admirable Structure of the 


Cichlea ; particularly the artificial Gyrations, and 
other ſingular Curioſities obſervable in the two 

latter. | 8 
But I ſhall not expatiate on theſe recluſe Parts; 
only there is one ſpecial Contrivance of the Nerves 
miniſtring to this Senſe - of Hearing, which' muſt 
not be paſſed by; and that is, the Branches of 
0 one 


* 


. * * : 0 
1 # * L 


nifeſt that this is the true Proceſs of Hearing; becauſe if the Mem- 
brane be moved, you may ſee all the Bones move at the ſame Time, 
and work the Baſe of the Stapes up and down in the Feneftira Owa- 
Ii, as I ſhewed in this Chapter, Note (a), p. 116. concerning the 
Mele; and as it may be ſeen in other Ears carefully opened, if the 
Parts remain in fitu, | | : 

(a) I do not confine the Labyrinth to the Canales Semicirculares, 
er any other Part, as the Elder Anatomiſts feem to have done, 
who by their erroneous and blind Deſcriptions ſeem not well to 
have underſtood: theſe Parts; but with thoſe inuch more curious 
and accurate Anatomiſts, Monſieur de Verney, and Dr. Falſalua ; 
under the Labyrinth, I comprehend the Canales Semicirculares, ard 
the Cochlea, together with the intermediate Cavity, called by 
them the Veſtibulum, 

(5) In the ſemicirculay Carals, two Things deferve to be noted. 
1. That the three Canals are of three different Sizes, major, minor, 
and mnimus. 2. Although in different Subjects they are fre- 
quently different; yet in the ſame Subject they are conſtantly the 
ame, The Reaſon of all which, together with the Uſes, Val- 
{ava ingeniouſly thinks is, that as a Part of the tender auditory 
Nerve is lodged in theſe Canals, ſo they are of three Sizes, the 
better to ſuit, all the Variety of Tones; ſome of the Canals ſuit- 
inz ſome, and others, other Tones. And although there be 
| ſome Difference as to the Length and Size of theſe Canals, in 
(t diferent Perſons ; yet leſt there ſhould be any Diſcord in the au- 
. ditory Organs of one and the ſame Man, thoſe Canals are always 
in exact Conformity to one another in one and the ſame Man, 


Vide Valjal, ubi ſupr, Cap. 3. Sect. 7. and Cap. 6. Sect. 4, 9. 


{a) Hie 


Veſtibulum, the Semicircular Canals (b), and 
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one of the auditory Nerves (a), ſpread partly to Th 
the Muſcles of the Ear, partly to the Eye, partly I Orga 
to the Tongue and Inſtruments of Speech, and Il. 
inoculated with the. Nerves to go to the Heart Senſe, 
and Breaſt, By which means there is an admira- ter. 
ble and uſeful Conſent between theſe Parts of the Prope 
Body; it being natural for moſt Animals, upon WM intrica 
the hearing any uncouth Sound, to erec their {MP Neith 
Ears, and prepare them to catch every Sound ; ¶ the diy 
to open their Eyes {thoſe conſtant faithful Cen- WI Uſes ( 
tinels) to ſtand upon their Watch; and to be WM fnefs 
ready with the Mouth to call out, or utter what WM mirabl 
the preſent Occaſion ſhall dictate. And accord- 
ingly it is very uſual for moſt Animals, when ſur- 
prized, and terrify'd with any Noiſe, prefcntiy t» Wl —— 
ſhriek and cry out. | | 
But there is befides this, in Man, another oreat (a) Ar 
Uſe of this nervous Commerce between the Ear 1 
and the Mouth; and that is (as one of the belt n Bells, 
Authors on this Subject expreſſeth it) (+), * That rats are 
the Voice may correſpond with the Hearing, ant = 


: 8 art in Ge 

* and be a kind of Echo thereof, that what is Wit muc 

& heard with one of the two Nerves, may be r 
| Fore g : g bie 

< readily expreſſed with the Voice, by the Help Nhuvss u 

% of the other.“ ſuch an Tr 

Thus Phonurg, | 

inrented t 

— — , that ac, 

(a) Hic poſterior Nerwus extra cramium delatus, ix tres rann him ; and 

dividitur, qui omnes motibus patbeticis-- inſerviunt. ri nut. lis Cham! 

muſealis. Auris impenditur. Proculdubis bujus actione eff;-:tur, ut and receiy. 
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animalia quævis, a ſubito font impulſu, aures quaſi ſonur nm. ci 
tranſeuntem captaturas erigant. Ramus alter--=-wer ſus utrun oe c 
engulum ſurculos emittit : qui muſculis palpebrarum atteiloxtcbus * 
feruntur ; quorum certè munus eft ad ſubitum ſon ap pu un cculu 
confeſtim aperire, eoſque velut ad Excubias wocare. ---- Tertius--- 
ramus verſus Linguæ radicem deſcendens, muſculis equs & offs Hoi 
dos diſtribaitur, adedgue organa quadam wocis edendæ actuat, &. 
Willis's Cereb. Anat. Cap. 17. 


| i () Hujuſmadi Nerworum conformatio in Homine uſum alium ti; Wang, 
{hl aierem praftat, nempe ut Vox, & c. Willis, ibid, x 


(a) Amonz 
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Thus much may fuffice to be ſaid concerning the 
Organ. Let TTT BET 7 
IT, Take notice of the Object of this admirable 
Senſe, namely, Sound; and fo conclude this Chap- 
ter. I ſhall not here enquire into the Nature and 
Properties of Seund, which is in a great meaſure 
intricate, and hath puzzled the beſt Naturaliſts : 
Neither will I ſhew how this admirable Effect of 
the divine Contrivance, may be improved to divers 
Uſes (a) and Purpoſes in human Life; but my Bu- 
ſneſs will be to ſhew that this Thing, of ſo ad- 
mirable Uſe in the animal World, is the * = 
| 7 


6 — 


(a) Among the Uſes to which the Wit of Man hath employ'd 
Sounds, we may reckon the Inſtruments uſeful in convocating 
Aſſemblies, managing Armies, and many other Occaſions, where- 
in Bells, Trumpets, Drums, Horns, and other founding Inſtru- 
ments are uſed 3 the Particularities of which it would be tedious to 
recount ; As that the biggeſt Bell in Europe is reckoned to be at Er- 
wt in Germany, which they ſay may be heard twenty-four Miles; 
with much more to the ſame Purpoſe, I ſhall therefore only for 
a Sample take notice of the Speaking-Trumpet ; the Invention 
which is commonly aſcribed to our eminent Sir Samuel Morland ; 
but was more probably Atb. Kircher*s ; at leaſt he had contrived 
ſuch an Inſtrument, before Sir Samuel hit upon his, Nircber in his 
Phonurg, faith, The Tromba publiſhed laft Year in England, he had 
mented twenty-four Years before, and publiſhed in his Miſurgia; 
that Fac. Albanus Ghibbefius, and Fr. Eſchinardus aſcribe it to 
dim; and that G. Schottus teſtifieth he had ſuch an Inftrument in 
lis Chamber in the Roman College, with which he could call to, 
and receive Anſwers from the Porter. And conſidering how famed 
Alexander the Great's Tube was, which is ſaid might be heard 160 
lala, it is ſomewhat ſtrange that no body ſooner hit upon the In- 
ention. Of this Stentorophonicꝶ Horn of Alexander, there is a Fi- 
pure preſerved in the Vatican, which, for Curioſity fake, I have 
rom Kircher repreſented in Fig. 3. He faith its Diameter was five 
wits, and that it was ſuſpended on a Supporter. \ 

For the Make of the Speaking-Trumpet, and the Reaſon why it 
nifies Sounds, I ſhall refer to Kircher z eſpecially to Sir Samuel 
Parland's Tuba Stemtorephonica, publiſhed in 1672. j 

5 Kircher 
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130 Of Sound. Boon Iv. 
God. And this will appear, let the Subject Mat. 
ter of Sounds be what it will; either the Atmo. 
ſphere (a) in Groſs, or the ætherial Part thereof 
or ſoniferous Particles of Bodies, as ſome fancy, * 
0 „ . what- 


8 „ 8 
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Kircher ſaith, he took one of theſe Trumpets of fifteen Palm 
length, along with him to the Mons Euftachianus, where he com- 
cated 2200 Perſons to Prayers, by means of the unuſual Sound, xt 
two, three, four, and five Ha/tan Miles Diſtance, 

With theſe Bellozuing- Trumpets, I ſhall join ſome Bellowing. 
Caves for the Reader's Diverſion. Ol. Magnus deſcribes a Cave in 


Finland, near Viburg, called Smellen, into which, if a Dog, ot 


other living Creature be caft, it ſends forth ſo dreadful a Sound, 
that knocks down every one near it. For which Reaſon they have 
guarded the Cave with high Walls, to prevent the Miſchiefs of its 
Noiſe.. ide Ol, Magn. Hiſt. l. 11. c. 4. Such another Peter 
Martyr ſaith is in Hiſpamola, which, with a ſmall Weight cat 
into it, endangers Deafneſs at five Miles Diſtance. And in Swi. 
zerland, Kircher ſaith, in the Cucumer- Mountains is a Pit that ſendy 
out both a dreadful Noiie and a great Wind therewith ; and that 
there is a Well in his Country 3000 Palms deep, whoſe Sound is 
equal to that of a great Gun, Yide Kirch. Pbonurg. 

Ol. Magnus ſpeaking of the vaſt high Mountains of a northen 
Province, called Angermannia, faith, Ubi baſes eorum in projut- 
diſſimo gurgite  ftantes, caſu aliquo, wel propefito Nautæ acceſſerint, 
tantum borrorem ex altd fluctuum collifione percipiunt, ut nifi præci- 
Piti remigio, aut valido vento evaſerint, ſolo pawore ferè exanint 
Hant, multogue dierum curriculo, ob capitis turbationem, priſtine 
mentis, & ſanitatis compotes wix evadant, Habent baſes illirn 
montium in fluctuum ingreſſu & regreſſu tortuoſas rimas, five ſciſ 
ſuras, ee nature opificio fabricatas, in quibus longa wora- 
gine formidabilis. alle Sonitus quaſi ſubterraneum tonitru generatur, 
Ol. Magn. 1.2. c. 4. See alſo Chap, 12. 

(a) That the Air is the Subject, or Medium of Sound, is mani- 
feſt from the Experiments in rarified and condenſed Air. In at 
unexhauſted Receiver, a ſmall Bell may be heard at the Diſtance 
of ſome Paces : but when exhauſted, it can ſcarce be heard at the 
neareſt Diſtance : and if the Air be compreſſed, the Sound will be 
louder, proportionably to the Compreſſion or Quantity of Air crout- 
ed in, as I have often tried myſelf, and may be ſeen in Mr, 
Hazvksbee's curious Experiments, p. 97, Alſo his Experiments ib 
Phil, Tranſ. No, 321, 5 | 
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whatever elſe the Philoſophers may think it. For 
who but an intelligent Being, what leſs than an 
3 % $951 rann omni- 
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Neither doth this ſucceed only in forced RarefaQtions and Con- 


denſations of the Air, but in ſuch alſo as are natural; as is evi- 


dent from Dawid. Eredlichzus. in Vatenius, upon the higheſt Emi 
nences of Carpathus, near Keſmarckt in Hungary, The Story of 
Fredlichius is this, Ego Menſe Funii 1615. tum es ſubli- 
nitatem horum montium, cum duobus comitibus Scholaribus, experiri 
volens, ubi, cùm in primæ rupis wertice, magno labore, me ſummum 
terminum aſſecurum eſſe putarem, demum ſeſe cbtulit alia multo altior 
cautes, ubt per vaſta eague vacillantia ſaxa (quorum unum, fi loco à 
wiatore dimowvetur--=-aliguot centena - rapit, & quidem tanto 
cum fragore, ut illi metuentum fit ne totus Mons corruat, eumgue 
obruat) eniæus ęſem, iterum alia ſublimior prodiit, &c. donec 
ſummo vitæ periculo ad ſupremum cacumen penetraverim, Ex de- 
clivioribus montibus cùm in ſubjeftas walles,----nil niſi obſcuram 
noctem, aut cœruleum quid, inſtar profundi aeris, vulgò ſu- 
dum cœlum appellatur, ob ſeruare potui mibiguꝰ widebar, fi de monte 
| caderem, non in terram, refFe in ſolem me prolapſurum. Nimia 


enim declivitate, ſpecies wifibiles extenuate & bebetatæ fuerunt, 
Cum verò altiorem montem peterem, quaſi intra nebulas denſiſſi ma: 

berebam---- Et cum non procut d ſummo wertice eſſem de ſublimi 
) ee proſpexi & animadverti iis in locts, ubi mithi antea vide. 
: ar intra nebulas hefifſe, compattas atque albas ſeſe movere nubes, 


[ ſupra quas, per aliquot milliaria, & ultra terminos Sepu i commodus 
nibi proſpectus paturt, Alias tamen etiam nubes altiores, alias ttem 
bumiliores, necnon quaſdam aqualiter à terrd diftantes vidi. Atque 
bine tria intellext, 1. Me tum tranſiviſſe principium medi æ Aerts 
regtonts, 2. Diſtantiam nubium à terra, non efje equalem, - --» 
3. Diſtantiam nubium non 72 Mill. Ger. ut quidam---ſed tanium 
amdratum Mill, Ger. In ſummum montis werticem cùm perve- 
mem, aded tranguillum & ſubtilem atrem ibi -offendi, ut ue pili 
quidem motum ſenti rem, cùm tamen in depreſſioribus ventum vebemen- 
tem expertus fim unde collegi ſummum cacumen iſtius montis Carpa- 
thic ad Mill, Germ. & radicibus ſuis imis exſurgere, & ad ſupremam 
uſque arris regionem, ad quam wenti non aſcendunt, pertingere. Ex- 
phſi in eã ſummitate Sclopetum : quod non majorem ſonitum primd 
fre fe tulit, quam f ligillum wel bacillum confregiſſem; poſs inter- 


partes, convalles & ſylvas opplevit, Deſcendendo per nives annoſas 
in!ra convalles, cùm iterum Sclopetum exenerarem, major & borri- 
bilior fragor, quam ex tormento capaciſſimo inde exeriebatur : binc 
vercbar 2 totus mons concuſſus mecum corrueret: duravitque hie ſonus 
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vallum autem temports murmur prolixum invaluit, inferioreſque mont is 
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192 OF SounD. Book IV. 
omnipotent amd infinitely e God could contrire, 
and, mak. ſuch a fine Body, ſuch 4 Medium, ſo 
ſuſceptible of every Impreſſion, that the Senſe of 
Hearing hath occaſion for, to empower all Animals 
to expreſs their Senſe and Meaning to others; ty 
make known their Fears, their Wants, their Pains, 
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per ſemiquadrantem hore, uſque dum abAtruſifimas 3 12 — 
grafſet, ad quas aer undigue multiplicatus reſiliit.—-In bis celfs 


montibus, plerumgue ningit grandinatue medid æſtate, quaties nimpe {a) As 
in ſubjefta & wicind planitie pluit, uti bas ipſum expertus ſun, Wine dou! 
| Nives diverſorum annorum ex colors & cortice duriore digniſe thern and 
Poffuent, Varen. Geogr. Gen, I. 1. c. 19. prop. ult. tous Frie 
The Story being diverting, and containing divers Things remark- rence, I p. 
able, I have choſen: to note the whole of it (altho' ſomewhat His moſt 
Jong) rather than fingle out the Paſſages only which relate to Meret Gur 
the diminiſhing the Sound of his Piſtol, by the Rarity of the Air were appo 
at that great Aſcent into the Atmoſphere 3 and the magnitying they comp 
the Sound by the Polyphonifms or Repercuſſions of the Rocks, WWvithfandi 
Caverns, and other phonocamptick Objects below in the Mount, woody, ar 
But tis not the Air alone that is capable of the Impreſſions of il, yet t 
Sound, but the Water alſo, as is manifeſt by ſtriking a Bell un- e, that 
der Water, the Sound of which may - plainly enough be heard, 70 Ferr. 
but it is much duller, and not ſo loud; and it is alſo a fourth t near Le 
deeper, by the Ear. of ſome great Judges in muſical Notes, who n, th, 
gave me their Judgments in the Matter, But Merſenne faith, 1 WW: 3 
Sound made under Water, is of the ſame Tone or Note, if head enble, g 
under Water; as are alſo Sounds made in the Air, when heard un" fer, in 
der Water. Vide Merſen. Hydraul. 8 otwithſtar 
. Having mentioned the hearing of Sounds under Water, there i er Diftan 
another Curioſity worth mentioning, that alſo farther proves Wa- 168 5, t. 
ter to be ſuſceptible of the Impreſſions of Sound, vi. Divers at Ver, 1672 
the Bottom of the Sea, can hear the Noifes made above, only cone rarſ. No 
fuſedly. But, on the contrary, thoſe above cannot hear the Di- t the 1 
vers below, Of which an Experiment was made, that had like te thin the 
have been fatal: One of the Divers. blew an Horn in his Diving* lich may 
Bell, at the Bottom of the Sea; the Sound whereof (in that com- (b) As 
preſſed Air) was ſo very loud and irkfome, thet ſtunned the D. Bird Aut. 
ver, and made him ſo giddy, that he had like to have dropt out E yeelf, wit 
of his Bell, and to have been drowned, Vide Sturmii Colley. Cu,, WW fone, al 
Fol, 2. Tentan, 1, | . ITT >; | th or aga 
Re . iſhed by 
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CuAp. III. Of SouN p. 7 
and Sorrows in melancholick Tones; their Joys 
and Pleafures in more W ; to ſend 
their Minds at great Diſtances (a), in a ſhort 
Thoughts near at hand with, a gentle Voice, or in 
dat Whiſpers | And, to ſay no more, who leſs 


tan the ſame moſt wiſe and indulgent Creater, 
EY. | | | ba could 
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{a) As to the Diſtance to which Sound may be ſent, having 
ſome doubt, whether there was any Difference between the Nor- 
thern and Southern Parts, by the Favour of my learned and illuſt- 
rious Friend Sir Henry Neaoton, her late Majeſty's Envoy at Flo- 
rence, I procured ſome Experiments to be made for me in [taly, 
His moſt Serene Highneſs the Great Duke, was pleaſed to order 
ereat Guns to be fired for this purpoſe at Florence, and Perſons 
were appointed on purpoſe to obſerve them at Leghorn, which 
they compute is no leſs than 55 Miles in a ſtrait Line. But not- 
withſtanding the Country between being ſomewhat, hilly and 


voody, and the Wind alſo was not favouring, only very calm and 


ill, yet the Sound was plainly enough heard. And they tell 


e, that the Legbern Guns are often heard 66 Miles off, at 


Porto Ferraro; that when the French bombarded Genoa, they heard 
t near Leghorn, 90 Miles diſtant; and in the Meffina Inſure 
tt, the Guns were heard from thence as far as Auguſta and 
pyracuſe, about 100 Ttalian Miles. Theſe Diſtances being ſo con- 
iderable, give me reaſon to ſuſpect, that Sounds fly as far, or nearly, 
s far, in the Southern, as in the Northern Parts of the World, 
ptwithſtanding we have a few Inſtances of Sounds reaching far- 


er Diſtances, As Dr. Hearn tells us of Guns fired at Stockboim - 


1685, that were heard 180 Englih Miles. And inthe Dutch, 
Ver, 1672, the Guns were heard above 200 Miles, Vide Phil, 
fan. No 113. Alſo there is this farther Reaſon of Suſpicion, 
hat the Mercury in the Barometer riſeth, higher without than 


ithin the Tropicks, and the more Northerly, ſtill the higher, 


lich may increaſe the Strength of Sounds, by Note (a), p. 130. 

(b) As to the Velocity of Sounds, by reaſon the moſt cele - 
ated Authors differ about it, .T made divers nice Experiments 
elf, with good Inſtruments; by which T found, 1. That there. 


ſome, altho* a ſmall Difference, in the Velocity of Sounds, 


ih or againſt the Wind: Which alſo is, 2. Augmented or di- 
nſhec by the Strength or Weakneſs of the Wind. But that no- 
ng elſe doth accelerate or retard it, not the Differences of Day 
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134 Of SouND. 


#4 


Boox lx. 


could form ſuch an OEconomy, as that of Melody 
and Muſick is: That the Medium ſhould (as Ifaid) 


fd readily receive every Impreſſion of Sound, and 
convey the melodious Vibration of every muſic 
String, the ' harmonious Pulſes of every animal 
Voice, and of eyery muſical Pipe; and the Ear be 
as well adapted, and ready to receive all theſe Im. 
preſſions, as the Medium to convey them: And 
laſtly, that by Means of the curious Lodgment, and 
Inoſeulation of the Auditory Nerves before-mention- 
ed, the Orgaſms of the Spirits ſhould be allay'd, 
and Perturbations of the Mind, in a great Meaſute 
quieted and ſtilled (32): Or, to expreſs it in the 

: = 9 Words 


* 


th * 


hs ww . „ 17 — . 
p Len? 


or Night, Heat or Cold, Summer or Winter, cloudy or cleat, 
Barometer high or low, Se. 3. That all kinds of Sounds have 
the ſame Motion, whether they be loud or languid, of Bell, 
Guns, great or ſmall, or any other ſonorous Body. 4. That they 
fly equal Spaces in equal Times. 5tbly and laſtiy, That the Mean 
of their Flight is at the rate of a Mile in 9 half Seconds and : 
Quarter, or 1142 Feet in one Second of Time. Vide Pbil. Trail, 
ibid. | | 

(a) Timothy a Muſician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with another 
Tone, and excite him to Merriment, So Ericus King of Dex. 
mark, by a certain Muſician, could be driven to ſich a Fury, 2 
to kill ſome of his beſt and moſt truſty Servants, More of this 
Power of Muſick over the Affections, may be ſeen in Atb. Kir, 
Phonurg, lib. 2. ſect. 1. Alſo in If. Yoſſius de Poematum cantu & 
Rythm: viribus. 5 „ 

And not only upon the Affections, but alſo on the Parts of the 
Body, Muſick is able to exert its Force, as appears from the C. 
coigne Knight, Cui Phormingis ſono audito Veſica ſtatim ad Urinan 

. reddendam vellicabatur. Such another we have in AY 1. Epben. 
Nat. Curioſ. Obſerv, 134. Alſo Morboff de Scyph. witr, per cer: 


buman, wocts ſonum fracto: where there is not only the Account o 
the Dutchman at Amſterdam, one Nich. Peter, that brake Romet 
Glaſles with the Sound of his Voice, but alſo divers other Inftancel 


of the Powers and Effects of Sound. But to the Story of the Gi 


coigne Knlght, Mr, Boyle, from Scaliger, adds a pleaſant * 
af 
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Cap. III. Of SounD. 135 


That one he had diſobliged, to be even with him, cauſed at a 
Feaſt, a Bag- pipe to be played, when he was hemmed in with 
the Company 3 which made the Knight be-piſs himſelf, to the 
great Diverſion of all then preſent, as well as Confuſion of himſelf, 
Boyle's Eſſay of the Effect of Lang. Motion, In the ſame Book are 

other Matters that may be noted here; One whoſe Arm was cut 

off, was exceedingly tormented with the' Diſcharge of the great 

Guns at Sea, although he was at a great Diſtance on Land. And 

x great Ship- Commander obſerved his wounded Men, with broken 
Limbs, ſuffered, in like manner at the Enemies Diſcharges... An 
ingenious Domeſtick of his own would have his Gums bleed at 
tearing of Brown-Paper. And an ingenious Gentleman of Mr. 
Biyle's Acquaintance confeſſed to him, that he was inclined to the 

Kright of Caſcoigne's Diſtemper, upon hearing the Noiſe of a Tap 
running. The dancing to certain Tunes, of Perſons bit with the 
Tarantula, he was aſſured of by an ingenious Acquaintance at 
Jarentum, who ſaw ſeveral, among the reſt a Phyſician, affected 

with that Diſtemper. And many other Accounts of this kind, 
ſeemingly credible, are related in Morbof, Kircher, and many o- 
thers ; although Dr. Cornelio queſtions the Matters of Fact relat- 

ing to the Cure of the Tarantula-Bite, in Philoſ. Tranſ, No. 83. 

Mr. Boyle alſo faith, a ſober Muſician told him, he could make a 
certain Woman weep, by playing one Tune, which others would 

de little affected at. And he faith, that he himſelf had a kind of 

: hizering at the repeating two Verſes in Lucan, And I add, that 
: I very well know one to have a fort of Chill about his Præcordia 
, and Head, upon reading or hearing the 53d Chapter of Tfazab ; as 
ao David's Lamentations for Saul and Fonathan, 2 Sam. i. | 
n Neither are our own Minds and Bodies only affected with Sounds, 
a but inanimate Bodies are ſo alſo, Of which many Stories may be 
. met with in Kircher, particularly a large Stone that would trem- 
ble at the Sound of one particular Organ-Pipe; in Morboff alſo, 
who, among many other Relations hath this, Memini cim iþfi 
[dariſ. Williſio] de experimento Vitri per wocem fracti narrarem, ex 
e autiviſſe, qudd in edibus Muſicis ſibi vicinis aliquoties collapſum 
pavimentum fuerit; quod ipſe ſonis continuts adſcribere non dubitavit. 


Harmon, and other Books, tells a far more probable Story, of a 
particular Part of a Pavement, that would ſhake, as if the Earth 
would open, when the Organs played, than what he relates about 
Anipatby, in his IG Comment, in Geneſ. viz, That the Sound 
of2 Drum made of a Wolf's Skin, will break another made of 
Heep's Skin: That Hens will fly at the Sound of an Harp ſtrung 
vith Fox-Gut- Strings, and more to the ſame purpoſe, Mr, Boyle 
ao, in his laſt cited Book tells us, Seats will tremble at the Sound 
of Organs; and that he hath felt his Hat to do fo too under his 
Hand, at certain Notes both of Organs, and in Diſcourſe, that he 
tried an Arch that would anſwer to C-fa-ut, and had done fo an 
Ko Years 3 and that an experienced Builder told him, any well- 
built 


Morhoff, cap. 12. Merſenne alſo, among many Relations in his 
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136 e Sound. Boon l. 
Words of the laſt-· cited famous Author (a), „ Th 
< Muſick ſhould not only affect the Fancy wit I e 
5 Delight, but alſo give Relief to the Grief and 
% Sadneſs of the Heart; yea, appeaſe all thoſe tur- 
% bulent Paſſions, which are excited in the Breaſt 
„ by an immoderate Ferment, and Fluctuation 
% of the Blood.“ [ER 1 

And now, who can reffect upon all this curious 
Apparatus of the Senſe of Hearing, and not give 
the great Creator his due Praiſe ! Who can ſurvey iſ 9u2h 
all this admirable Work, and not as readily own ſo mult 
it to be the Work of an omnipotent, and infinitely Miffcier 
wiſe and good Gon ), as the moſt artful Melo- N of B 
dies we hear, are the Voice or Performances of 2 e olf, 
living Creature TR. 
0 
ingh, 
proviſio 
erture 
zone, 
pen, a 
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a prope 
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built Vault will anſwer ſome determinate Note, And at Fa. 
zury- Houſe. near Barking, I myſelf diſcovered the Porch (having 
firm Brick-Walls) not only to found when ſtruck on the Bottom, 
but alſo to give almoſt as loud a Sound, when I ſounded the ſame 
Note with my Voice. 
(a) Willis, ubi ſupra, | 

85 Ille Deus eft----qui nen calams tantim cantare, & apriſt, 
atgue inconditum carmen ad aliquam tantùm oblectationem madulun 
decuit, ſed tot artes, tot vocum varietates, tot ſonos, alios ſpirit 
noſtro, alios externo cantu editures commentus eſt, Senec, de Bene, 
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CHAP. 


3 -] | 
e 
Of the Senſe of SMELLING. 


HIS Senſe I ſhall diſpatch in leſs Compaſs 
than the two laſt, becauſe its Apparatus (al- 
hough ſufficiently grand and admirable, yet) is not 
o multiplicious as of the Eye and Ear; it being 
uficient in this Senſe, that the odoriferous EMu- 
ja of Bodies (a) can have an eaſy, free Paſſage to 
the olfactory Nerves, without the Formalities of 
efractions, and other Preparations neceſſary to 
he Perfection of the two former Senſes. Accor- 
ingly, the all-wiſe Creator hath made ſufficient 
Proviſion for the Reception of Smells, by the A- 


zone, but cartilaginous, the better to be kept 
pen, and withal, to be dilated or contracted, as 
ere is Occaſion : For which Service it hath ſeve- 
a proper and curious Muſcles (c). 


And 


— 


(a) A Piece of Ambergreaſe, ſuſpended in a Pair of Scales that 
ould turn with a very ſmall Part of a Grain, loſt nothing of its 
cight in three Days and a half; neither did AJafwrida in five 
ws end a half: But an Ounce of Nutmegs loſt five Grains and a 
lt in fix Days; and Cloves ſeven Grains and four Fifths. Boyle's 
uit, of Effluw, c. 5. 

(0) Nares, ed qued omnis Odor ad ſupericra fertur, recte ſurſum 
t: Et gudd Cibi & Potionis judicium magnum earum eft, nor ſine 
ua vicinitatem Oris ſecutæ ſunt, Cic. de Nat. Deor. “. 2. c. 56. 
() Had not the Contriver of Animal Bodies been minded that 


git have been performed with a bare Aperture of the Noſe ; 
t that nothing might go imperfe& out of his Hand, he hath 
ide a Part of the Noſe eaſily moveable, and given a Set of Muſ- 


to lift up, and open and ſhut the Noftrils ; and ſo adjuſt it to 
ey Occaſion of this Senſe. | | 
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erture of the Noſtrils (4) ; made not of Fleſh, or 


Work ſhould have al! the Signatures of Accuracy, this Senſe 
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138 Of the SMELL, Book IV. Cu 

And foraſmuch as it is by Breathing (a ), that In I 
the odorant Particles are drawn in, and convey'd Ule 
to the Senſory ; therefore there is a very wiſe Pro- arly 
viſion made in the Lamine, with which the upper I br. 
Part of the Noſe is barricaded, which ſerve to ty their 
excellent Uſes: Partly, to fence out any noxious Sens 
Subſtances from entering the breathing Paſſages in 8 
our Sleep, or when we cannot be aware (Y); and 10 
partly, to receive the Divarications of the alfa Thin 
Nerves, which are here thick ſpread, and which dg ſome 


by theſe Means meet the Smells entering with the py 
Breath, and ftriking upon them. | 10 , 
And accordingly, the more accurate this Senſe ß 7 
in any Animal, the longer we may obſerve thoſe © © 
Laminæ are; and more of them in Number foldel © 11 
up, and crouded together, to contain the more "4 ; 
nervous Filaments, and to detain and fetter the *. f 
_ odoriferous Particles in their Windings and Tu- © 6 
nings. | ag 
And. an admirable Proviſion this is, which th 
great Creator hath made for the Good of brute — 
Creatures (c); the chief Acts of many of who 2 
, , 5152 . a natura 1 
Lives are perform'd by the Miniſtry of this Senſe 3 
? [ (a) T 
5 1 wo to be a V 
A BT 7 : ns derrices 
(a) Odorem non aliud, quam infectum Abra, intelligi paſe. Pin enly rem 
enn t. their Bra 
(2) For a further Guard againſt the Ingreſs of noxious Thi both mor 
the Vibriſſi, or Hairs placed at the Entrance of the Noſtrils ſerie WM bever. 
which, in ſome meaſure ſtop the Entrance of Things impopeſi erer rom, 
cr, however, give Warning of them; but at the ſame Time al The 83 
low an eaſy Paſſage to the Breath and Odours. | in Book 10 
(e) Mult> preclarius emicat [Olfaftus] in brutis ani mali 00 See 
gudam in homine : iſta namgue boc ſelo indice, herbarum, alioruny# % Vid 
corporum priis ignotorum wirtutes certifſime digneſcunt, qi tb... ofte 


victum ſuum abſentem, wel in abſtruſo paſitum, Odoratu wvenartur, 4 
Facillimè inveſtigant, Quid autem miniis ſagaces ſunt homirum 4 
res, illud non facultatis hujus abuſui (prout nonnulli vlunt ) di 
debet, verùm in causd eſt ipfius Organi defectus: hoc enim cin 
e humani criteria (ubi ratio, & intellectus adſunt) nen ts 9 
curatum requiritur « Propterea enim inferiores potentiæ in hen 

avi 


CHAP, 3. 7 Of the SMELL. | 139 


In Inſects, and many other Creatures, it is of great 
Uſe in the Propagation of their Kind; as particu- 
larly in helping them to ſafe and convenient Places 
for the Incubation of their Eggs, and breeding up 
their Young, Others are by the Acctracy of this 
Senſe, of Uſe to Mankind, which would be other- 
wiſe of little or no Uſe (a). And moſt of the ir- 
rational Animals, Birds, Beaſts, and creeping 
Things, do, 155 their Smell, find out their Food; 
ſome at great Diſtances, and ſome at Hand. With 
what Sagacity do ſome diſcover their Food in the 
midſt of Mud and Dirt (b)? With what Curioſity 
do the herbacious Kind pick and chuſe ſuch Plants 
as afford them wholſome Food, or ſometimes ſuch 
as are medicinal (c), and refuſe ſuch as would hurt 
and deſtroy them? And all by the Help principally, 
f not only, of the Smell, aſſiſted by its near Ally 
e Taſte. Of which I ſhall in the next Place ſpeak 
very briefly, ; 


i». 2 


1 —̃ — 


e | | 


natura minds per fectæ exiſtunt, ut ſuperiorum cultui & exercitio re- 
lingueretur locus, Willis de Anim. Brut. cap. 13. 

(a) Thus the chief Uſe of Hounds is to hunt; and other Dogs, 
tobe a Watch and Guard to our Houſes by Night. For which 
Services (particularly, in Hounds) their O/fa&ory Nerves are not 
only remarkably larger (like as they are in other Brutes) but 
their Branches and Filaments are, in the Laminæ of the Noſtrils, 
both more and larger than I have ſeen in any other Creature what - 
ſoerer. Alſo there are more Convulſions of the Laminæ than I 
erer remember to have found in any other Animal, 

The Sagacity of Hounds is prodigious z of which ſee an Inſtance 
in Boo IV. Chap 11. Note (a), p. 204. | 

(5) See Book VII. Chap. 2. Nite (a), p. 344. DS. 

e) Vide Plin. Hiſt, Nat, I. 8+ cap, 27, Que animalia quas 


lerbas oftenderunt, 
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Of the Tas rE. (a) 


N this, as in the laſt Senſe, we have an Appara- 
tus abundantly ſufficient to the Senſe ; Nerves 
curiouſly divaricated about the Tongue (), and 
Mouth, to receive the Impreſſions of every Guſto; 
and thefe Nerves guarded with a firm and proper 
Tegument to defend them from Harms ; but with- 
al, ſo perforated in the papillary Eminences, as to 

give a free Admiſhon to Taſtes, | 1 
| | ut 


(2) Tæ dy ed Tay x He. Saporum genera,----dulcis, 
pinguts, auſterus, acerbus, acris, ſalſus, amarus, acidus. Theophr, de 
Cauſ. Plant. J. 6. c. 1. What may be the Cauſe of the Difference 
ef Taſtes, he faith, is hard to aſſign, hre Yap Tos vue 
&c. Utrum affettionibus Senſuum---- an figuris, quibus ſinguli con- 
flant, ut Democritus cenſet, id. ib. Anu: Ape dee, &c. Demo 
critus----dulcem eſſe ſaperem qui rotundus; acerbum qui figura magni, 
aſperum qui multis angulis, &c. id. ib. Ec. But of the Diverſities 
and Cauſes of Taſtes, ſee Dr, Grcwv, Led. 6. and Dr. Willis de 
Anim, Brut. c. 12. | | 

() Intell: &us Saporum eft ceteris in primd lingua : Homini, & in 
fatats. Plin. I. rx. c. 37. 

The Opinions of the Anatomiſts concerning the Organ of Taft, 
are various. Baubin, T, Bartbelin. Bartholette, Veſlinge, Deu- 
nge, &c. place it in the laxer, fleſhy Parts of the Tongue. Our 
famous Marton, in the Gland at the Root of the Tongue: Lau- 
rent ius in the thin Tunick covering the Tongue; but the learned 
Malpigbi with great Probability concludes, becauſe the outward 
Cover of the Tongue is perforated, under which lie papillary Parts 
(of which Mr. Cœzoper hath very good Cuts in his Anat. Tab. 13.) 
that in theſe the Taſte lieth. Malpighi's Words are, Quare cim 
dis meatibus inſignibus occurrant fapillaria corpora, probabilius ef 


in his ultimo, ex ſubintranti ſapido humore titillationem, & mordica- 


tionem quandam fieri, qua Guſtum efficiat, Malpig. Op. Tom. 2. 
De Lingu3, pag, 18. — * 
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But J ſhall ſay no more of this Senſe; only a 
Word or two of its Conſent with the Smell, and 
the Situation of them both: Their Situation is in 
the moſt convenient Place imaginable, for the Diſ- 
charge of their Offices; at the firſt Entrance (a), 
in the Way to the grand Receptacle of our Food 
and Nouriſhment ; to ſurvey what is to be ad- 
mitted therein; to judge between what is wholſome, 

and fit for Nouriſhment, and what is unſavour 
and pernicious. And for this End, the all- wiſe 
Creator ſeems to have eſtabliſhed a great Conſent 
between the Eye, the Noſe, and Tongue, by order- 
ing the Branches of the ſame Nerves (5), to each of 
thoſe three Parts; as alſo indeed, to divers other 
Parts of the Body, which I may have Occaſion to 
mention in a more proper Place (c). By which 
| Means, 


— — 
1 


——_—_— 
_ — — — 


Præcipuum ac fer? ſolum Guſtatiis organon eft Lingua; cui aligua - 
terus, ſubobſcure tamen, Palatum, & ſuperior Gule pars cenſentiunt: 
in omnibus verd fibræ nerwoſæ immediata ſenſationis inflrumenta ſunt. 
Quare obſervare eft, Linguam pre alia quewis parte inſigniter fi - 
broſam eſſe, etiam texturd walde porosd ol in eum nempe finem, 
ut particulæ rei ſapide copioſids ac penitids intra Senſorii meatus ad- 
nittantur -- Nerui autem qui fibris Linguæ denfiſſime intertextis 
famulantur, ac ſaporum impreſſiones 700 pe fe cd COMM 
nicant, ſunt-- == Nervi è paribus tum quinto, tum nn & ubique 
% r propaginum ſerie per tetam ejus compagem diftrivati, Wil- 
is, ibid. 

(a) Guflatus, qui ſentire eorum guibus veſcimur genera debet, ba- 
bitat in eã parte Oris, quã eſculentis & poculentis iter natura patefe- 
at, Cic. de Nat. Deor. I. 2. c. 56. Vide quoque ſupra, Note (6), 
Chap. 4. p. 137. | | | 8 

(b) Multa bujus [quinti Paris] Nervi propag ines Maſticationis 
pert deftinantur ; tdeeque quoniam alimenta ingerenda non modd Guſt 
u, aft etiam Olfactis 
cus rami ad Palatum & Fauces miffi, Manducationis negotium pe- 
ragunt, propagines aliæ, velut exploratrices, ad Nares & Oculos ferun- 
tur, nemps ut iſtbæc aliorum ſenſuum organa, etiam ad object 
Cufiis melins dignoſcenda probat ionum auxilits quibuſdam inſtruantur. 
Willis Nerv. Deſcrip. & Uſus, Cap. 22 Y 

e) See Book V. Chap. 8. 


H 3 (a) Malpiglu 


Viaũs examen ſubire debent, ab ecdem Nerve, 
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142 / FEETIINs. 
Means, there is all the Guard that can be, 
againſt pernicious Food; foraſmuch, as before it 
is taken into the Stomach, it is to undergo the 
Trial of three of the Senſes; the Scrutiny of the 
Eye, the ſtrict Surveyor of its outward Appear- 
ance ; and the Probation of the Smell and "Taſte, 
the two ſevereſt Judges of its natural Conſtitution 
and Compoſition. 0 A 


Of the Senſe of FEELING (a). 
AVING ſpent fo much Time upon the 


other Senſes, and therein given ſuch ample 


Proofs of the infinite Creator's Wiſdom ; I {hall 


but briefly take notice of two Things relating to 
this laſt Senſe, 0 
N ne 


* * — : 


(a) Malpigbi is of this Opinion, that as Taſte is performed ty 


the Papille in the Tongue, ſo is Feeling by fuch like Papillæ un- 


der the Skin. From ſeveral Diſſections, and other Obſervations, 
he thus concludes, Ex bis & fimilibus videbatur animus abunde cer- 
tior redditus, earundem Papillarum pyramidalium copiam, quas dl 
in Lingud deſcripft , in locis precipue exquifitiori Tactui dicatis reft- 
riri, eodem pregigut nerveſn & cuticulari corpore, fimulyue circun. 
volvi reticulari involucro, & extimam cuticulam, weluti ultinun 
terminum attingere.— Microſcopio quilibet in manits dorſo pro ſud 
erificia quædam miro ordine . intuer i poteſt, circa quæ frequen- 
tia qaædam capitula aſſurgunt; hec werd ſunt Papillarum fines, dun 
a cute aſſurgentes inter poſitun er wer rete, ſimulgue extimam culi- 
culam. Hac repetitis ſectionibus deprebendi; ex quibus ron pri 
babiliter deducam, ficuti ex elatioribus- - --papillis----in Lingus 
Gruſtizs Organon elicitur----ita ex copinsd harum Papillarum congeri 
in organis, ubi maxime animalia Tactis motione affictuntur, --* 
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ſation is performed by the Nerves (a), and indeed 
the other Senſes (performed by Nerves) area Kind 
of Feeling; ſo is this Senſe of Feeling performed by 


Cn —— 


One is, its Organ and Nerves. For as all Sen- 


Nerves likewiſe, ſpread in the moſt incomparablc, 
curious Manner throughout the whole Body. But 
to deſcribe their Origin in the Brain, and Spinal- 
Marrow; their Ramifications to all the Parts; their 
Inoſculations with one another ; and other Matters; 
whereby not only the Senſe of Feeling is performed, 
but alſo animal Motion, and admirable Conſent and 
Hirmony of all the Parts of the Body is effected, 
(to deſcribe, I ſay, theſe Things) would take up 
too much Time, and I have already, and ſhall, as 
go along, give ſome Hints thereof. 

The other Thing I ſhall take Notice of, is, the 
Diſperſion of this Senſe throughout the Body, both 
without and within, The other Senſes; I have ob- 
ſerved, are ſeated in the very beſt Place for the Re- 
lief and Comfort, the Guard and Benefit of the 
Animal, And foraſmuch as it is neceſlary to the 
Being, and Well-being of the Body, that every Part 
ſhould be ſenſible of Things ſafe, or Things preju- 
dicial to itſelf ; therefore, it is an admirable Con- 
trivance of the great Creator, to diſperſe this Senſe 


of 


* —_ 


aigguatum Tuc is organum ſufficicnter haberi, Malpig. de extern. 
Tact, Org. p. 26. Conſul gun ejujd. Fit, p. | 

Theſe Obſervations of Malpigbi, our late curicus and diligent 
Mr. Cooper hath confirmed, and given us very clegant Cuts both 
of the Skin, and the Papillæ, and the Nerves, Glands, Cc. un- 
der it, from Microſcop:cal Obſervations, Jide Cowper's Anat. 
Intrad. and Tab. 4. 

(a) Although the Eye be the uſual Judge of Colours, yet ſome 
have been able to diſtinguiſh them by their Feeling. pans frat 
qui ve, ad M. Duc. Retruriae aulum, gui colcres per Tatum Cog - 
noſcebat. Pro experiments welum ſericum, uniformiter textum, & 
pluribus coloribus tinctum, offerebatur, & weraciter de colore in fin- 
bat purtibus judicabat. rin ald. de Lum. & Col. prop. 43. 
lecc. 59. | 
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of Feeling throughout every Part (); to diſtinguiſh 
between Pleaſure and Pain; Things ſalutary, and 
Things hurtful to the Bode. 

Thus in the five Senſes of Animals, we have an 
OEconomy worthy of the Creator, and manifeſtly 
demonſtrating his Power, Wiſdom, and Indulgence, 

For whether we conſider the Mechaniſm of the Or. 
| gans, or the great Uſe and Convenience of each 
Senſe, we find it noble and grand, curious and ar- 
tificial; and every way worthy of its infinite Ma- 
cer, and beyond the Wit and Power of any Thing 
but a Gop : And therefore we muſt even deny our 
Senſes, by denying them to be Gop's Handy-work, 

And now from thoſe chief Machines. of animal 
Performances and Enjoyments, the five Senſes; let 
us paſs to another Thing in common to all the ſen- 
ſitive Creatures, which is Reſpiration, 


» ome ar”. * 


(a) Talus autem toto cerpore eee fuſus ft, 2? omnes _ 
emmeſque nimios & frigoris & caloris eppulfus, ſentire poſſimus. Cir, 
bi ſupra. ä ; Os 
2 2 ſenſus omnibus eſt, etiam quibus nullus alius; 2 % 
reis, & terreftribus Vermibus quogue. Exiſtimaverim mou * 0 
um & Cuſtatis eſſe. Cur enim altos alia ſapores 471 0 ? 
wel precipua Nature arebitectio. Plin, Nat, Hiſt, 1, 10. c. 71. 
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Of RESPIRATION. 


F all the Acts of animal Life, this is one of 

the chief, and moſt neceſſary. For whatſo- 

ever hath animal Life, hath alſo the Faculty of Re- 

ſpiration, or ſomewhat equivalent rites pp = 
1 | ver 


—— 


(a) The Uſes aſſigned to Reſpiration by all the Anatomiſts before 
Malpigbi's Diſcoveries of the Structure of the Lungs, are ſo va- 
tious, and many of them ſo improbable, that it would be frivo- 


aſign theſe Uſes : Willis thus ſums up his Opinion, Pre-1pus 
Palnonum functio, & uſus ſunt, ſanguinem & aerem per totas par- 
um compages, intimoſque recęſſus, atque ductus queſue minutiſſi mos 
traducere, & ubique invicem committere; in eum nempe i nem, ut 
ſanguis venoſus à circuttu redux, & ebymo recenti dilutus- tum per- 
ſectiũs miſceatur, & velut ſubigatur, tum potiſſi mum ut ſecundum 
ennes ſuas partes ab are nitroſo de novo accendatur. Pharmaccut. 
P. 2. Set. 1. C. 2. S. 2. Mayow ſaith rightly, that one grand 
Uſe of Eæpiration is, Ute cum acre expulſo, etiam wapores è ſanguin? 
exbalantes, fimul exſufflentur, And as for Inſpiration, that it con- 


yeyeth a nitro-aerial Ferment to the Blood, to which the animal 


Firits are owing, and all muſcular Motion. Mayow de Reſpir, 
5. 22, &c. mea Edi, | 
Somewhat of the Opinion of theſe two laſt cited, if I miſtake 
nat (it being long fince I read their Trafts, and have them not 
now at hand) were Ent, Sylvius, Swammerdam, Diemerbroeꝶ, and 
| my Friend Mr, Ray, in an unpubliſh'd Tract of his, and his 
« WHT +titers now in my Hands. ; 
But our Dr. Thurſton, for good Reaſons, rejects theſe from be- 
ing principal Uſes of Reſpiration, and thinks, with great Reaſon, 
the principal Uſes to be, to move, or paſs the Blood from the right 
to the left Ventricle of the Heart. Upon which account Perſon: 
hanged, drowned, or ſtrangled by Catarrhs, io ſuddenly die, name- 
I, becauſe the Circulation of their Blood is ſtopped. For the 
ame Reaſon alſo it je, that Animals die ſo ſoon in the Air Pump. 
11 5 Amony 


lous to recount them, But the more eminent modern Anatomiſts 
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' Pullet, fo that not the leaſt Sign of Lie appeared ; but by blow. 


into the Ductus Pecquettanus, he put the Blood in Motion, and by 
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deed ſo congenial is this with Life, that Breath Speech 
and Life are in Scripture Phraſe and Common WM n:ceflar 


Speech 


GS : 6 « $ . e 


* 


777 
Among other Proofs he inſtanceth in an Experiment cf Dr. Cre, GT 
Profeſ. Greſh. Which he made before our R. S. by ſtranęling 1 lianduin ſi 


g 5 f himus abr. 
ing Wind into the Lungs through the Trachea, and ſo ſetting the 


| . . : calida red 
Lungs a playing, he brought the Bird to Lite again. Ancth WM dtn 
"Experiment was once tried by Dr. Valter Needbam, before Mt. ſpirituum 


Boyle, and others at Oxford, by hanging a Dog, ſo that the Hear theſe Urle: 


ceaſed moving. But haſtily opening the Dog, and blowing Wig duce to th 


without a. 
that means the Heart, and ſo recovered the Dog to Life again, doth by St 


Vide Thurſlon de Reſpir. Uſ. p. 60 and 63. mea Edit. 
Such an Experiment as Dr. Croon's, my Friend, the late juſth 
renowned Dr. Hci, ſhewed alſo our, Royal Society. He cut awey 


14th, and 
the Blicd i 
Etmull, D 


the Ribs, Diaphragm, and Pericardium, of a Dog; alſo the Toy But the 
of the Wind-pipe, that he might tie it to the Nole of a Pair ef: per ſon ſ. 
Bellows; and by blowing into the Lungs, he reftored the Dog u only eſtab. 
Life; and then ceaſing blowing, the Dog would ſoon fall into dy. ther, mak 
ing Fits; but by blowing again, he recovered ; and fo alternately {AM neither. B 
would die, and recover, for a conſiderable Time, as long and ofen gest Men 
as they pleaſed, Philof. Tranſ. No. 28. 1 cle, is ma 

For the farther Confirmation of Dr. Tharſton's Opinion, the in- ue Motio 
genious Dr. Muſgrave cut off, and clofe ſtopped up the Win- doubted a! 


pipe of a Dog with a Cork, and then threw open the Tax; 
where he found the Blood ſtagnatirg in the Lungs, the Arier 
Pulmonaris, the Right Ventricle and Auricle of the Heart, and the 
two great Trunks of the Cava, diſtended with Blood to an im- 
menſe Degree; but at the ſame Time, the Vena Pulmcraris, tie 
T eft Ventricle and Auricle of the Heart in a manner empty, hard) 
a Spoonful of Blood therein, Philof, Tranſ. No. 240. Or bot 


But foratn 
hath puzz 
ment, anc 
the incun 
Muſcles, 
triction c 
ſeen in his 


the Experiments may be together met with in TLouitb. Abrich And Ir 
Vol. 3. p. 66, 67. ; nous and 

This Opinion of our learned TT uren, the late learned Eπ. was of Op 
lerus eſpouſed, who being particular in reckcning up the Ut:s 0 the incun 
Reſpiration, I thall therefore the more largely cite him. Reſi bis mann. 
ration, faith he, ſerves, 1. Ad O!feftum, 2. Ad Screatum Ming back 
Sputationem. 3. Ad Oſcitationem, Tuſſi u, Sternutationem, £munci1 BW Air might 
nenque, 4. Ad liquidorum Sorbiticnem, Suftionemve, 5. Hil ing done, 
guelam, Cantum, Clamorem, Riſum, Fletum, Flatum, &c. b. AIM blown up | 
fewum Alvi, Urine, Fœtis Meleve, necnon. Secundinarum exp e Air w 
fionem. 7, Ad promevenda Ventriculi, Inteſtinorum, Lactecrumſii b blow t 


waſorum, &c. contenta, 8. Ad balitus aqueos Sanguinis e uy cute (beſ 
| if 


Genius fee; 
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Speech taken as ſynonymous Things, or at leaſt, 
neceſſary Concomitants of one another. Mo- 


ſes 


ids 


—— 2 
7 


bus, ais ohe, exportandos. g. Ad Diapncen, 10. Ad exact iorem 
Chyli, Iymphægue, nec nen Sanguints---miſcelam, 11. Ad conci- 
liandum ſunzuini- - coccinea m rubedinem, &c, 12. Nec moroſe nega- 
bimus dg rem. pulmones & ſanguinem ilios tranſcurrentem, minus 
calida reddere, &c. 13. Ab denique aer ſanguini fingults Reſpi- 
rationibus aliquantilla ſut parte, admixtus, pauciſſimas quaſdam in 
irituum animalium elaboratione particulas fimu — All 
theſe Uſes, altho' of great Conſequence, yet he thinks rather con- 
duce to the Well- Being, than the Being of the Animal; becauſe 
without any of them, the Animal would not ſo ſpeedily die, as it 
doth by Strangling, or in the Air- Pump. He therefore afliens a 

14th, and the principal Uſe of Reſpiration to be, For the paſfing of 
the Blozd through the Lungs, that is thrown into them by the Heart. 

Etmull, Diſſert. 2. Cap. 10. Sect. 1, & 16. 

But the late Dr. Draze, with great Ingenuity and Addreſs (like 
a perſon ſo conſiderable for his Years, as he was in his Time) not 
only eſtabliſhed this Notion of Reſpiration, but alſo carries it far- 
ther, mak ing it the true Cauſe of the Diaſtole of the Heart: which 
neither. Bor el/r, Lever, or Cowper, much leſs any before thole 
great Men, have well accounted for. That the Heart is a Muſ- 
cle, is made evident beyond all doubt by Dr. Lower, And that 
the Motion of all Muſcles conſiſts in Conſtriction, is not to be 
doubted alſo, By which means the Syſele is eaſily :ccounted for. 
Put forain uch as the Heart hath no Artagonit- Mujcle, the Diaſtole 
bath puzzled the greateſt Wits, But Dr. Drake with great Judg- 
ment, and much Probability of Reaſon, maketh the Weight of 
the incumbent Atmoſphere to be the true Antagoriſt to all the 
Muſcles, which ſerve both for ordinary Inſpiration, and the Con- 
icuon of the Heart. The Particulars of his Opinion n.ay be 
ſeen in his Anatomy, l. 2. c. 7. And in Phil, Tranſ. No. 281. 

And I remember when I was at the Univerſity, my moſt inge- 
nous and learned Tutor Dr. Nillis, when he read Anatomy to us, 
vas of Opinion, That the Lungs were blown up by the Weight of 
the incumbent Air, and repreſented the manner of Reſpiration in 
this manner, viz. He put a Bladder into a pair of Bellows, turn-. 
ing back the Neck of the Bladder, and tying it faſt, ſo that no 
Air might enter in between the Bladder and Bellows. This be- 
ng done, when the Bellows were opened, the Bl dder would be 
blown up by the Weight of the incumbent Air ; and when ſhut, 
lie Air would be thereby preſſed forcibly cut of the Bladder, ſo as 
bo blow the Fire. This Experiment I take notice of here, be- 
cute (beſides the Illuſtration it gives to Reſpiration) that great 

63145 ieems to have had a truer Notion of this Pl@nomenn, than 

Was 


— yams 


a — 


—— — —— YI, Huy 


. 


—— =" 


— 


— P ———— —— n 
PU — 
rere: 


— 
, * 3 n — —— — 
— 2 S arr, * 
e e 
= - bo ITT NI - D * 
g , - 
— ＋ — I * + 


— 
1 andre BT TI OG SL" 24 — 
5 — r — 

Wo * 2 . 4 7 7” 


— eee 
— 
n 


— — 
* — 


148 Of RESPIRATION, Book I} 

ſes (a) ex preſſeth animal Life, by [The Breath u 
Life.] Saith he, Gen. vii. 21, 22. All Pleſp thy 
moveth on the Earth, Fowl, Cattle, Beaſt, cree- 
ing Things, and Man ; all in whoſe Neftrils was 
the Breath of Life in the dry Land died. So the 
Pſalmiſt, Pſal. civ. 29. Thou takeſt away ther 
Breath, they die. So grand an Act therefore in 
common to all Animals, may juſtly deſerve a Place 
in this Survey of the Works of God in the animal 
Kingdom. 

And here I might launch out into an ample De. 
ſcription of all the Parts miniſtring to this neceſſary 
Act, and ſhew the curious Contrivance, and artif- 
cial Structure of them; but a tranſient View ſhil 
ſuffice. I might begin with the outward Guards, 
the Noſe and Mouth; but theſe have been already 
touched upon. But the exquiſite Mechaniſm of the 
Larynx, its Variety of Muſcles, its Cartilages, al 
ſo exquiſitely made for the Purpoſe of Reſpiration, 
and forming the Voice (5), are very admirable: And 

no 


— — F — . 


was very common then, wiz. about the Year 1677, or 78; i 
alſo, becauſe J have in ſome Authors met with the ſame Experi- 
ment, without mention of Dr. Willis, whoſe I take it to have 
been, | 
Another Uſe of great Conſideration, the already commendcd 
Dr. Cheyne aſſigns, namely, to form the elaſtick Globules of which 
the Blood principally conſiſts, without which there would bei 
general ObſtruSion in all the capillary Arteries. Cbcyne's Phil 
phical Principles of Natural Religion; or Harris's Lex, Tech. ib 
Lungs. 
(4) Gen. if, 9.--- vi. 17. and vii. 15. : TT 
(3) Becauſe it would be endleſs to ſpecify the curious Mee 
chaniſm of all the Parts, concurring to the Formation of the 
Voice; I ſhall therefore for a Sample note only two Things: 
1. There are thirteen Muſcles provided for the Motion of the 
&ve Cartilages of the Larynx. Gibſ. Anat. J. 2. c. 14. a Sign af 
the careful and elaborate Proviſion that is made for the Voice, 
2. It is a prodigious Faculty of the Glottis, in contraQting and 
dilating itfelf with ſuch Exquiſiteneſs, as to form all ney 
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no leſs ſo is the Tongue (a) which miniſters to 

that, and many other Uſes too. | 
Next, the Fabrick of the (b) Trachea deſerves 

eſpecial Remark. Its Valve, the Epiglottis on the 


Top, 


* — — 8 


n 
2 


For (as the late ingenious Dr. Keil ſaith,) ſuppoſing the greateſt Die 
ſance of the tavo Sides of the Glottis, to be one tenth Part of an 
Inch in ſounding twelve Notes, (to wwhich the Voice eaſily reaches ;) 
this Line muſt be divided into tavelve Parts, each of wvhich gives the 
Aperture requiſite for ſuch a Note, with a certain Strength. But if 
we conſider the Sub- divi ſion of Notes, into which the Voice can run, 
the Motion of the Sides of the Glottis is till vaſtly nicer. For if tab 
Chords ſounding exact iy Uniſons, one be ſhortened one tæuo thouſandth 
Part ee Length, a guſt Ear will perceive the Diſagreement, and a 
goed Voice quill ſound the Difference; which is one one hundred and nine- 
ty fixth Part of a Note. But ſuppoſe the Voice can divide a Note 
into a bundred Parts, it follows that the different Apertures of the 


Parts, the Effect of each of ⁊ubicb produces a ſenfible Alteration upon 
« good Ear, But becauſe each Side of the Glottis moves juſt equally, 
therefore the Diviſions are juſt double; or the Sides of the Glottis, 
by their Motion, do attually divide one tenth Part of an Inch into 
tzo thouſand four hundred Parts. Keil's Anat. cap. 3. ſect. 7. 

(a) Among the Inſtruments of Speech, the Tongue is a neceſ- 
fary one; and fo neceſſary, that it is generally thought no Speech 
can be without it, But in the third Tome of the Ephem. Germ. 
: is publiſhed, Fac. Rolandi Aglaſſeſtomograpbia, five Deſcriptio 
Oris fine Lingud guod perfect loguitur, & religuas 5 functiones 

naturaliter exercet, The Perſon deſcribed is one Pet. Durand a 
| French Boy of eight or nine Years old, who at five or fix loſt his 
h Tongue by a Gamgrene, occaſion'd by the Small- Pox: Notwithe 
ſanding which, he could (as the Title ſaith) ſpeak perfectly, as 
alſo taſte, ſpit, ſwallow, and chew his Food; but this latter he 
could do only on that Side he put it into, not being able to turn it 
to the other Side of his Mouth. © | 

In the ſame Tract, Chap 6. is this Obfervation of Yentriloguous 
Perſons ; Memini me à quodam ſat celebri Anatomico audiviſſe, dum 
ce duplicaturã Mediaſtini ageret, fi Membrana iſta duplex naturaliter 
urita in duas partes dividatur, loquelam quaſi ex pectore procedere, 
il circumflantes credant Dæmoniacum bunc, aut Sternomythum, 


ture, according as it is neceſſary for that of the Voice. In an Urchin, 
which bath a very ſmall Voice, it is hardly more than membranous : 
And in a Pidgeon, which bath a low and ſoft Note, it is partly car- 

| ti lag inous, 
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Glottis actually divide the tenth Part of an Inch into twelve bundred 


% The Variation of the Wind. pipe is obſervable in every Crea- 
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in; the Bronchi, the Veſiculæ (5) with their muſ- 


Flexible, as in Man, 
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Top, to fence againſt all Annoyances; its cartila- 
ginous Rings (a) nearly invironing it, with its mem- 
133 Part next the Gullet, to give the freer 
Paſſage to the Deſcent of the Food, And laflly, 
Its inner 'Tegument, of exquiſite Senſe, to be rea- 
dily affected with, and to make Efforts againſt 
every thing that is hurtful or offenſive ; theſe, I 


Tay, do all juſtly deſerve our Admiration. 


And no leſs prodigious are the Parts farther with- 


Cular 


tiaginous, and partly membranous. In an Ow), which hath a good 
audible Note, it is more cartilaginous, but that of a Jay, hath hard 
Bones inſt ead of Cartilages ; and ſo of a Linnet: 
both of them a louder and ſtronger Note, &c. 

The Rings of the Wind-pipe are fitted for the Modulation of ile 

Voice: For in Dogs and Cats, which in the Expreſſion of divers 
Paſſions uſe a great many Notes, (as Men do) they are open and 
Whereby all, or any of them, are dilated er 
contracted, more or leſs, as is convenient for a higher or deeper Nate, 
&c. whereas in ſome other Animals, as in the Japan - Peacock, which 
'wſeth kardly more than one ſingle Note, they are entire, & c. Grew's 
Coſmolog. Sacr. Book I, Chap. 5. Sef.9g, Ic. 
( ) It is a further manifeſt Indication of ſingular Deſign in the 
carti-aginoas Rings of the Aſpera Arteria, that all the Way where 
they are contiguous to the Oeſophagus, they are membranous, to 
afford an eaſy Paſſage to the Food; but after that, in the Broncli, 
they are, ſome completely angular, ſome triangular, Sc. And 
another obſcrvable is, the lower Parts of the ſuperior Carti:ages, 
receive the upper Parts of the inferior in the Bronck! ; whereas inthe 
Aſpera Arteria, the Cartilages run and remain parallel to on: 
another, which is a noble Difference or Mechaniſm in this (ina 
Manner) one and the ſame Part, enabling the Lungs, and Bun. 
chi, to contract themſelves in Expiration, and to extend and dilate 
themſelves in Inſpiration. | 

(b) I ſhall not here intrench ſo much upon the Anatomift's Pro- 
vince, to give a Deſcription of the Lungs, altbo' it be a curoui 
Piece of God's Workmanthip ; but refer to Signior Malpight, the 
firſt Diſcoverer of their Veſiculæ in 1660, in his two Letters © 


Borelli de Pulmon. Alſo to Dr, Willis's Pharm, rat, Pay. 2. * . 
| 3s 
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cular Fibres (a), as ſome aſſert they have, toge- 
ther with the Arteries and Veins, which every where 
accompany the airy Paſſages, for the Blood to re- 
| ceive there its Impregnations from the Air. 


—— 


—— 
1 * 


Cap. 1. de Reſpir. Orig. & Uſ. who as he wrote after Malpigbi, 
ſo hath more accurately deſcribed thoſe Parts; and to Mr. Cœꝛuper's 


Oppoſition Signior Malpigbi's Diſcoveries met with at Home and 
Abroad, and what Controverſies he had on that Account; as alſo 
his Cenſures of Dr. Villis's Deſcription and Figures, he may con- 
ſult Malpigbi's Life, written by himſelf, Pag. 4 to 217. 

That the Lungs conſiſt of Veficulz, or Lebult of Veſiculæ ad- 
mitting of Air from the Broncti, is viſible, becauſe they may be 
blown up, cleanſed of Blood, and fo dried, But Mr. Cooper ſaith, 
he could never part the Lobuli, (fo aFto make Dr. Willis's Fig, 1. 
Jab. 3 & 4.) ſo that probably the Yzficule ate contigubus to one 
another throughout each Lebe of the Lungs. And not only Air, 
but Dremerbroeck proves, That the Veſiculæ admit of Puſt alſo, 
from two Aſthmatick Perſons be opened; one a Stone- cutter's 
Man, the Veſiculæ of whoſe Lungs were ſo ſtuffed with Duſt, that 
in cutting, his Knife went as if through an Heap of Sand; the 
other was a Feather-driver, who had thefe Bladders filled with the 
fine Duit or Down of Feathers. _ 13 | 

(a) There is a confiderabie Difference between Dr. Villis, and 
Etmuller, is. Whether the Veſculæ of the Lungs have any 
muſcular Fibres, or nat? Etmuller exprefly faith, Nullas Fibras 
muſculoſas, multo minas rubicundam Maſculurum compagem ( ſurt 
ern Veſiculæ albidæ & fere diaphane) in ipſis reperiri. Ubi ſupra, 
cap. b. ſect. 2. And afterwards, fect. 3. Pulmones eſſe molles 
flexileſyue muſculaſis fbris ceu proprie explicationts organis deſtitutos. 
But Dr. Willis as expreſly aſſerts, they have muſculous Fibres, and 
alligns an excellent Uſe of them; Cellule iſtæ weſficulares, ut nixus 
pro expiratione contraftivos edant, etiam fibras, uti per Microjcopiam 
plane conſpicere eft, muſculares obtinent. Ubi ſupra. ſect. 16. Ard 
in the next Section, Ut pro data occafione majorem atris copiam ex- 
ſujent, aut materiam extuſſiendam ejiciant, fibris muſcularibus dona- 
e, ſeſe arctiùs contrabunt, contentaque ſua penitùs exterminant, 

enim ordinariꝶ pectoris Syſtolæ, quas muſculorum relaxationes ex 
farte e ñciunt, atrem forſan totum a Trachea & Bronobis, band ta- 
men a Veſiculis, quãgue vice cjiciunt : propter has (quoties opus erit ) 
laniendas, & totius Pectoris cavitas plurimùm anguſtatur, & celiu- 
'e ſœ weſficulares d proprits fibris cenſirictis coarctantur. 


(a) Circa 


Arat. Tab. 24, 25. And if the Reader hath a mind to ſee What 
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$i Put p 

From hence I might proceed to the commodiou; Wl Wort 

Form of the Ribs (a) the curious Mechaniſm of WM aimic 

the Intercoſtal-Muſcles (6) the Diaphragm, and by oth 

all the other Muſcles (c), miniſtring both to the or. Ml dubjee 

dinary, and extraordinary Offices of Reſpiration. the Bl 

| But from t 

Woml 

5 : — — ind th 

== on, th 

| (a) Circa bos motus [ ſcil. Peforis dilatationem, Sec.] diviri [rand 
i Conditoris mechanicen, ad regulas Mathematicas plan? adaptatan, 
[ ſotis admirari non peſſumus ; ſiquidem nulla alia in re manifeſtiis, 
i. O Oeds VEWUETPHUY videtur. Qui ppe cum pectoris, tum ampliatis, 

tum coarctatio q quibuſdam Muſculis (quorum munus unicum eft cer. a 
| trabere ) perfici debeat ; res ita inſtituitur, ut Coſt # gue thoracis, welu 

it garalleligramma oblongt werſus cylindrum incur vati , latera effermant, ical 

it in figuram mod> quadratam, cum angulis rectis, pro pectoris ampli. Kelle 

z atione; med? in rhomboeidemg, cum angulis acutis pro ejuſdem contra» 1 | 

criene, ducantur, &c. Willis, ubi ſupra, ſect. 28. ET conſentane 

| Galen having ſpoken of the Parts miniſtring to Reſpiration, con- BS 

iq cludeth, Nibil uſuam d Natur ullo pacto per incur any wiſe pre- may judge 

1 teritum, que cam omnia præ ſentiret & provideret, gue ſunt nec Wil: 7 P. 

| ria illa, gue cauſa alicujus extiterunt, conſecutura, omnibus inftau- Ges ad 

| rationes parare oecupavit, cujus apparatus copioſa facultas adni.- tpi queat , 

| rabilem Sapientiam teflantur. De Uſ. Part. I. 5. c. 15. See allo omnes, eri 

| Ei. = 3 iſcriminis 

N (5) For the Structure of the Intercoſtals, Midriff, &c. I ſhall lan; indig 

. refer to Dr. Willis, and other Anatomiſts. But Dr. Drake taxeth ont, 

if Dr. Willis with an Error, in fancying there is an Oppoſition in the Many 

[ Office of the Intercoſtals, by reaſon that the Fibres of the external _ 

| and internal Intercoftals decuſſate; that therefore the external ſerve IM / 

1 to raiſe the Ribs, the internal to draw them down. But Dr. Drate lem inger 

i} is of Steno's, and Dr. Mayow's Opinion, That notwithſtanding WW + 32. 

1 the Decuſſation of their Fibres, the Power they exert upon. and la) Ray 

} the Motion they effe in the Ribs, is one and the ſame, Drake's 6) Mr. 

4 Anat. I. 2. c. 7. and J. 4. c. 5. Mayow de Reſpir. c. 7. ns om 

1 (e) Altho* Dr. Drake, and ſome others, deny the Intercoftals tion of th 

1 being Antagoniſt-Moſcles, as in the preceding Note; yet oy he Reader 

I and moſt other Anatomiſts that I have met with, attribute a * ith the 8 

i fiderable Power to them in the Act of Reſpiration, as they do ale r, by th 

. to the Subclavian and Triangular Muſcles; but the learned E:- Ut, throu 

| muller denies it for theſe three Reaſons, 1. Quia reſpir ande * common te 

a in illit contract ionem ſentio. 2. Quia ------ e ee non ee 


cuntur, &c. 3. Quia Coſte omnes ab aliis mod? enarratis muſculi 


moventur, idque ſimul, &c. Intercoftales itague, necnon 1 
ü . SUL 
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But paſſing them by, I ſhall ſtop at one prodigious 
Work of Nature, and manifeſt Contrivance of the 
Almighty Creator, which altho' taken Notice of 
by others (a) yet cannot be eaſily paſſed by in the 


the Blood in the Fœtus in the Womb, fo different 
| from the Method thereof after it is born. In the 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpirati- 
on, there are two Paſſages (Y) on Purpoſe for the 
Tranſmiſſion of theBlood, without paſſing it * 

| a Cc 


c 


Muſcules Coftis, parietum inſtar, ad complenda interſtitia intercoflalia, 
pefuſpur integrandum, ac Coſtas connectendas, inter jectos eſſe, pro- 
babiliter concludo 3 quo munere triangulares etiam ---- fungi, rationi 
conſentaneum eft, Etmul. Diſſert. 2. cap. 4. ſect. 6. 

But as to the Uſe of the Triangular Muſcle in Reſpiration, we 
may judge of it, ſrom its remarkable Size and Uſe in a Dog; of 
which Dr. Willis gives this Account from Fallopius : In Hemine 
aruus aded & ſubtilis iſte [Muſculus] f, ut wix pro Muſculo ge- 
epi queat : in Cane per totum os pectoris protenditur, & cartilagines 
mer, etiam verarum Coſtarum fterno inoſculatas, occupat : Cujus 
Joicriminis ratio divinam circa Animalium fabricas Prowvidentiam 
lane indigitat. Quippe cùm hoc animal, ad curſus velociſimos & 
diu continuandos natum, quo ſanguis, dum intenſius agitatur, rit# 
ccendatur eventileturque, atrem celerrimè & fortiter uti inſpirare, 
a etiam exſpirare debet idcirco propter bunc actum fi rmiùs 


* ingentem & tanto opert parem ſortitur. Willis, ubi ſupra, 
kt, 32, 

(a) Ray's Wiſdom of God in the Creation. Pag. 343. 

(9) Mr, Cheſelden, an ingenious and moſt accurate Anatomiſt, 
aving ſomewhat Particular in his Obſervations about the Circu- 
tion of the Blood through the Heart of the Fœtus, I ſhall preſent 
be Reader with ſome of his Obſervations, which he favoured me 
zich the Sight of. The Blood (ſaith he) wvbich is brought to the 
leart by the _—_ Cava, paſſes out of the Right Auricle ints the 
ft, through a Paſſage 21 Foramen Ovale, in the Septum 
emmon to them both] vba paſſing through the right Ventricle 
u ofter the Birth) while the Bloo 


Subject I am upon; and that is, the Circulation of 


weungum ¶cujus in Homine baud magnus eft uſus) muſculus caninus 


frem the deſcending Cava paſ- 
ſeth. 
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the Lungs. But as ſoon as the Fœtus is born, any 
become thereby a perfectly diſtin Being, and 
breathes for itſelf, then theſe two Paſſages ar 
ſhut up; one nearly obliterated, the other become; 
only a Ligament, except in fome Creatures thy 
are Amphibious, or are forced to lie long under 
Water, in whom theſe Paſſages probably remain 
open (a). Dk | 

And now what ACtion of any rational Creature, 
what is there in a Man's Life, that doth more 


* 


CuAP 


plainly 
than tl 


perotum, 

and bette 
oben in th 
of a diffet 


plainly From 
the Tron! 
— — f mentionec 
/ eri 

walens & 
ſeth through the Right Auricle and Ventricle into the Pulm:nary Ar. 13 
tery, and thence into the Aorta through the Duet, betwixt that a cid 13 
the Pulmonary Artery, called Ductus Arterioſus, big a ſnullſWWculum, ; 
Portiin of tte Blozd, thrown into the Pulmonary Artery, pain pro, 
#hrourh the Lungs, no more than is ſufficient to keep open the Puna ſuper ficier 


nary Veſſels. Thus both Ventricles are empleyed in driving the Blu 
tbro' the Aorta 1 all Parts of the Fœtus, and to the Mother tw 
But after the Birth, the Blood being to be driven from the Aon 
thro the Fœtus alone, and not the Mother too, one Ventricle becine 


bubuit mot 
panas ctia: 


4m ſeſe 


raverit, 7 
ſufficient, whilſt the other is employed in driving the Blocd thro' = ind: 2 
Lungs, the Ductus Arterioſus being ſhut up by means f the Ab beras 5. 
_ ation of its Pofition, which happens to it from the raiſing FH I, cu. 
Aorta by the Lungs, qohen they become inflated. After that antes 2x 1 
HBload is thus driver into the Lungs, in its Return it ſhuts the V e; 
of the Foramen Ovale againſt the Foramen itſelf, to whoſe Sid urus ſubit. 
ſeon adberes, and ſo flups up the Paſſage. The Ductus ArteriofugMh#14ori 7; 
or Du& us Arterioſus in Ligamentum verſus, is ſeldom to be H, er ſu 
cerned in adult Bodies, but the Figure of the Foramen Ovale is π e ber- 
obliterated. | h te reddu 
(a) It hath been generally thought to be not improbable, H num i 
that on ſome Occaſion the Foramen Ovale may remain open *þbalalgi;, 
Man. In a Girl of four or five Years of Age, Dr. Connor fue 4 p. 
it but half cloſed, and in the Form of a Creſcent, - And he th Nine ma 
ſomewhat of this Kind might be in the Perſon whoſe Seeg Prin 
was found to have no Joints in the Back-Bone, Ribs, Sc. g Hi. 
which a Deſcription, with Cuts, may be found in Pbil. Tra c praenoviy 
No 215. And more largely in his Diſſert. Med. Phy/. de ip n in 1. 
Oſſium coalitu, where he adds to the Girl, in whom the F. end fruity 
was not ſhut, a like Obſervation of another Girl he opened at / in 


of three Years old; In gud Foramen Ovale fer? erat occluſut, Mrd, i, 
medio tamen, exili foramine, per qued Turundam facile tranſmij,,! 
| | Per vit 
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plainly ſhew Deſign, Reaſon, and Contrivance, 
than this very Act of Nature doth the Contrivance 


and 
FR 
as — — — ſz | 
Ry 6 
| 48 
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ervium, p. 30. So Mr. Cowper (than whom none more accurate 
and better Judge) ſaith, I bave often found the Foramen Ovale 
ohen in the Adult. Anat. Append, Fig. 3. But Mr. Chefelden is 
of a different Opinion, of which in the following Note. | 
From ſomewhat of this Cauſe, I am apt to think it was that 
the Tronningbolm Gardener eſcaped drowning, and ſome others 
mentioned by Pech/in, His Storics are, Hortulanus Terringbol- 
nenſis etiamnum vivens, annes natus 6; pro illa ætate fatis adbuc 
malens & wegetus, cùm ante 18 annos, alii in aquas delapſo opem 
re vellet, forte fortuna & ipſe per glaciem incautius procedens, aquas 
meidit 13 #lnas profundas: ubi ille, corpore erecto quaſi ad perpen- 
diculum, pedibus fundo adbæſit. Conſtitit fic per 16 boras, ante- 
quam produceretur in auras, Dixit autem, ſimul ac infra aquarum 
luperficiert fuit demerſus, Ratim obriguiſſe totum, &, fi quem tum 
babait motum & ſenſum, amiſiſſe, niſi quod ſonantes Stockbolmii cam - 
panas etiam ſub aquis obſcurits percipere ſibi fit viſus. Senſit etiam, 
atim ſeſe velut ve ſiculam ori applicaſſe, aded ut aqua nulla os pene- 
raverit, in aures vera tranſitum, etiam ſentiente illo, babuerit; at- 
que inde auclitum ſuum debilitatum ali ꝓuandiu eſſe. Hoc ffatu dum 
10 Leras perman ſit fruſtrd guæ& ſitus, tandem repertum, conto in caput 
Infixo, cujus etiam ſenſum ſe habuiſſe diæit, funds extraxerunt, ſpe- 
antes ex more aut per ſuaſi one gentis reviturum eſſe, Itaque pannis 
nteſpue productum obwuolvunt, ne aer aumitti profit pernicioſus fu- 
urus ſubito llapſu : cuſtocitum fic ſatis ab are ſenfim ſenfimque 
epidrori loco admo vent, mox calidis adoriuntur faſciis, fricant, ra- 
lunt, et ſufflaminatum tot boris ſanguinis corporiſque motum negotiosd 
ua operd reducunt : denique antapoplecticis et genialibus liquoribus 
te reddunt et priſtinæ mobilitati. Retulit is atque aſtendit 4 
tamnum in capite circumferre veſtigia violentiæ à conto illatæ, & 
epbalalgiis vexari graviſſimis, Et propter bunc ipſum caſum, re- 
diene 4 popularibus, & bujuſce rei 2 probatum, Sereniſſi mæ 
ine matris munificentia & annuo ſtipendio eft di natus- -& Se- 
miſ, P rincipi - oblatus vivus ſur teſtis- : Conſignatam manu 
babes Hiftoriam D. Tilaſti, Bibliotb. Reg. Præfecti, qui teflatus eſt 
F prencvifſe multerem, gue tres ipſos dies ſub aquis be ſit, et ſimi- 
lem in modum, quo Hortulanus ile, reſuſcitata, adhuc dum lucis 
end frutur uſurd. Accedit Nob, Burmanni --- fides, gui confeſſus 
P1---je in pago Boneſs parocbiæ Pithoviae concionem frequentdſſe 
Wthrem, in gud, dum acta recenſeret Præco Senis cujuſdam ſeptua- 
| genarts 
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ly, That there ſhould be a temporary Part in th 


ing, and in Land- Animals (purely ſuch) to ceaſe 


Fellow ſtamped with all his Force on her Breaſt and Stomach, 


Lie. I myſelf ſaw her many Years after, after that ſhe had 
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and Deſign of the great Gop of Nature? What i 
Thought and Contrivance, if this be not? Name 


Body, made juſt for the preſent Exigence; to con 
tinue whilſt there is Occaſion for it, and to cel 
when there is none; in ſome Creatures to remaj 
always, by Reaſon of their amphibious Way of Lin 


Another excellent Contrivance, a- kin to the lf 
is, for the Preſeryation of ſuch Creatures whoſe Oc 
caſion 


genarii Laur. Jonae----audiverit ex ore Conrionatoris, vi vun en 
adoleſcentem 17 annerum, aquis ſubmerſum, 7 demum bes domadi (r 
rodigioſam ) extractum ad ſe rediiſſe vi vum et incolumen. Pech 
fin. de Aer, & Alim. def. c. 10. | 
Shall we to this Cauſe, or to the Oſſification, or more than d 
dinary Strength of the Wind-Pipe, attribute the Recovery 
Life of Perſons hanged ? Of which Pechlin gives an Inſtance th 
fell under his own Knowledge, of a Woman banged, and in 
Appearance dead, but recovered by a Phyfician accidentally cont 
ing in, with a plentiful] Adminiſtration of Spir. Sal. Armon. Pech 
ibid. c. 7. And the Story of Anne Green, executed at Oxfe 
Dec. 14, 16 50, is ftill well remember'd among the Seniors th 
Ske vas banged by the Neck near half an Hour, ſome of ber Frin 
in the mean Time thumping ber on the Breaſt, others hanging w 
all their Weight upon ber Legs, ſometimes lifeing ber up, and i 
pulling ber down again with a ſudden ird, thereby the ſooner, 
diſpatch ber out of ber Pain; as her printed Account wordeth | 
After the was in her Coffin, being obſerved to breathe, a hu 
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put her out of her Pain. But by the Aſſiſtance of Dr. bag, ) 
Willis, Dr. Bathurft, and Dr. Clark, ſhe was again brought 


heard) born divers Children. The. Particulars of her On 
cution, and Reſtauration, ſee in a little Pamphlet, called, 
from the Dead, written, as J have been informed, by _ 
thurft, (afterwards the moſt vigilant and learned _ * 
Trinity- College, Oxon,) and publiſhed in 1651, with Verſes v 
the Occaſion. | EY | 


(a) T 


* 
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afions frequently neceſſitate them to live without, 
7 with but little Reſpiration: Fiſhes might be 
umed here, whoſe Habitation is always in the 
aters ; but theſe belong to an Element which I 
hannot at preſent engage in. But there are 2 
Animals of our own Element, or partly ſo, whoſe 
Dreans of Reſpiration, whoſe Blood, whoſe Heart, 
nd other Inſtruments of Life, are admirably ac- 
ommodated to their Method of Living: Thus ma- 
amphibious Creatures (a) who live in Water 
; well as Air; many Quadrupeds, Birds, Inſects, 
d other Animals, who can live ſome Hours, Days, 
a, whole Winters, with little or no Reſpiration, 
a Torpitude, or ſort of Sleep, or middle State 
tween Life and Death: The Proviſion made for 
eſe peculiar Occaſions of Life, in the Fabrick of 
e Lungs, the Heart, and other Parts of ſuch 
. Creatures 


0 
— 


a) The Sea- Calf hath the Foramen Ovale, by which Means it 
mabled to ſtay long under the Water, as the Pariſ. Anatomiſtt. 
which ſee in Book VI. Chap. 5. Note (c) Page 325. 7 
hut the fore- commended Mr. Cheſelden, thinks the Foramen 
ile is neither open in amphibious Creatures, nor any adult Land- 
mals, When I firft (faith he) applied myſelf to the Diſſection 
nan Bodies, I bad no Diſtruſt of the frequent Accounts of the 
men Ovale being open in Adults; but I find fince, that I miſtook 
Oſtium Venarum Coronariarum for the Foramen. The /:ke I 
ſe Authors hade done, he aſſert that it is always open in am- 
us Animals ; for wwe have made diligent Enquiry into thoſe Ant - 
and never found it open, Neither would that (as they imagine) 
theſe Creatures to live under Water, as the Fœtus doth in Utero, 
the Ductus Arterioſus wat open alſo. 5 

is Opinion of Mr. Cheſelden hath this to render it probable, 
t the Ofium Penarum Coronariarum is ſo near the Foramen 
? that without due Regard, it may be eaſily miſtaken for it, 
therefore as have Opportunity of examining this Part in am- 
dus Animals, or any other Subject, ought to ſeek for the 
» whenever they ſuſpect they have met with the 1 8 

385 2} 
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and Deſign of the great Gop of Nature? What i, 
Thought and Contrivance, if this be not? Name 
ly, That there ſhould be a temporary Part in thy 
Body, made juſt for the preſent Exigence; to con 
tinue whilſt there is Occaſion for it, and to ceaſ 
when there is none; in ſome Creatures to remai 
always, by Reaſon of their amphibious Way of Lijy 
ing, and in Land- Animals (purely ſuch) to ceafe 

Another excellent Contrivance, a- kin to the liſt 
is, for the Preſervation of ſuch Creatures whoſe Oc 


Calio 


genarii Laur. Jonae----audiverit ex ore Conrionatoris, vivun em 
adoleſcentem 17 annerum, aguis ſubmerſum, 7 demum bebdomada ( 
| ag ve J) extraftum ad ſe rediiſſe vivum et incolumen, Pecl 
in. de Aer, & Alim. def. c. 10 | 
Shall we to this Cauſe, or to the Offification, or more than 
dinary Strength of the Wind-Pipe, attribute the Recovery 
Life of Perſons hanged ? Of which Pechlin gives an Inſtance th 
fell under his own Knowledge, of a Woman hanged, and in 
Appearance dead, but recovered by a Phyfician accidentally cor 
ing in, with a plentiful] Adminiſtration of Spir. Sal. Armon. Pech 
ibid. c. 7. And the Story of Anne Green, executed at Of 
Dec. 14, 1650, is ſtill well remember'd among the Seniors the 
Ske was banged by the Neck near half an Hour, ſome of ber Fri 
in the mean Time thumping ber on the Breaft, others hanging u 
all their Weight upon ber Legs, ſometimes lifting ber up, and i 
pulling ber down again with a ſudden Firk, thereby the ſooner 
diſpatch her out of ber Pain ; as her printed Account wordeth 
After the was in her Coffin, being obſerved to breathe, a I 
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Fellow ſtamped with all his Force on her Breaſt and Stomach, and newe 
put her out of her Pain. But by the Aſſiſtance of Dr. Peity, eg Cen 
Willis, Dr. Bathurft, and Dr. Clark, ſhe was again brought . Dutt 

Life. I myſelf ſaw her many Years after, after that ſhe bad WW Opinic 
heard) born divers Children. The Particulars of her Crime, E wn OB 
cution, and Reſtauration, ſee in a little Pamphlet, called, N WT" that wi 
from the Dead, written, as 1 have been informed, by Dr. tterefore 

tburſt, (afterwards the moſt vigilant and learned Preſident us A nin; 
Trinity-College, Oxon,) and publiſhed in 1651, with Verſes u vhene: 


the Occaſion, 
( 
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ions frequently neceſſitate them to live without, 
r with but little Reſpiration: Fiſhes might be 
med here, whoſe Habitation is always in the 


b:nnot at preſent engage in. But there are many 
\nimals of our own Element, or partly ſo, whoſe 
gans of Reſpiration, whoſe Blood, whoſe Heart, 
nd other Inſtruments of Life, are admirably ac- 
ommodated to their Method of Living: Thus ma- 
y amphibious Creatures (a) who live in Water 


dother Animals, who can live ſome Hours, Days, 


2 Torpitude, or ſort of Sleep, or middle State 


eſe peculiar Occaſions of Life, in the Fabrick of 
e Lungs, the Heart, and other Parts of ſuch 
. | Creatures 


— 


— 


i) The Sea. Calf hath the Foramen Ovale, by which Means it 


which ſee in Book VI. Chap. 5. Note (c) Page 325. 

ut the fore- commended Mr. Cbeſelden, thinks the Foramen 
le is neither open in amphibious Creatures, nor any adult Land- 
mals, ben I firſt (faith he) applied myſelf to the Diſſection 
pman Bodies, I bad no Diſtruſt of the frequent Accounts of the 


Oſtium Venarum Coronariarum for the Foramen. The 7:te I 
We Authors bade done, 4vhe aſſert that it is always open in am- 
mu Animals; for we have made diligent Enquiry into thoſe Ani - 
and never found it open, Neither would that (as they imagine) 
theſe Creatures to live under Water, as the Fœtus doth in Utero, 
the Ductus Arterioſus evas open alſo. 5 
lis Opinion of Mr. Cheſelden hath this to render it probable, 
t the Ofium Fenarum Coronariarum is ſo near the Foramen 
i that without due Regard, it may be eafily miſtaken for it. 
therefore as have Opportunity of examining this Part in am- 
"0s Animals, or any other Subject, ought to ſeek for the 
» Vhenever they ſuſpect they have met with the Foramen. 


(a) Of 


aters ; but theſe belong to an Element which I 


; well as Air; many Quadrupeds, Birds, Inſe&s, 
a, whole Winters, with little or no Reſpiration, 


tween Life and Death: The Proviſion made for 


nabled to ſtay long under the Water, as the Pariſ. Anatomiſts, 


men Ovale being open in Adults; but I find fince, that I miſtook 
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Creatures (a) is manifeſtly the Work of him, who 
as St. Paul ſaith (b), Giveth to all Breath and Lif, 
and all Things. fe 


Cal 


large 
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CH AP, VIII. bones 

Of the Motion of Animals. 

TEXT to the two Grand Acts of Animal 
| Life, their Senſe and Reſpiration, I ſhall con- ;.::c. 
{1der their Motion, or Locomotive Faculty, whereby Theſe 
they convey themſelves from Place to Place, accord 5 
ing to their Occaſions and Way of Life: And thing» 
admirable Apparatus to this Purpoſe, is a pla oe) 
Demonſtration of God's particular Forejicht OO 
Care, and eſpecial Providence towards all the AWMomnits. 
nimal World. | 000 A 
And here I might view, in the firſt Place, .de dicke 
Muſcles, their curious Structure (c), the nice tac Vluntary. 
ing them to every Joint, to pull it this Way, an Tap 
that Way, and the other Way, according to th. 4 
ſpecial Purpoſe, Deſign, and Office of every ſuc Motors, 
Joint: Alſo their various Size and Strength; ſony. "> a 
| lar inte Hear 

Blaſt, to n 

Wien that 

_— 15 Motions 0! 
f It is no Jef; 

; of of the Wi! 

(a) Of the fingular Conformation of the Heart and Lungs Ne 
Tortoiſe, which is an amphibious Animal, See Book VI. Chap, * e | 
Note (5b) Page 325. 0 otic 
(5) As xvii. 25, | TY, 8 TA 
(c) That the Muſcles are compounded of Fibres, 15 rin he a, 
nough. Which Fibres, the curious and ingenious Borelli ſal . % 


are cylindraceeus; not hollow, but filled with a ſpungy-, pi 
Subſtance, after the Manner & Elder, as he diſcovered by his 
croſcopes, Borel. de Mot. Animal. Part. 1. Thi 
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urge and corpulent, other leſs, and ſome ſcarce 
vilble to the naked Eye; all exactly fitted to every 
Place, and every Uſe of the Body. Andlaftly, I 
| might take Notice of the muſcular Motions, both 
involuntary and ſpontaneous (a). | 
Next, I might ſurvey the ſpecial Fabrick of the 
Bones (5), miniſtring to Animal Motion. Next, I 
| | might 


* 
— 


— 


Theſe Fibres, he ſaith, are naturally white; but derive their 
Redneſs only from the Blood in them. 

Theſe Fibres do in every Muſcle (in the Belly at leaſt of the 
Muſcle) run parallel to one another, in a neat orderly Form. But 
they do not all tend the ſame Way, but ſome run aflant, ſome. 
long- ways, Sc. according to the Action or Poſition of each re- 
ſpective Muſcle, The Particulars of which, and of divers other 
Obſervables in the Muſcles, would, befides Figures, take up too 
much Room in theſe Notes; and therefore I muſt refer to the A- 
mtomiſts, particularly Steno, Borelli, Cowper, &c. 

(a) The infinite Creator hath generally exerted his Art and 
Care, in the Proviſion made by proper Muſcles and Nerves, for all 
the different Motions in Animal Bodies, both involuntary, and 
voluntary. It is a noble Providence, that moſt of the vital Moti- 
ens, ſuch as the Heart, Stomach, Guts, Sc. are involuntary, 
the Muſcles acting whether we ſleep or wake, whether we will 
or no. And it is no leſs providentiat that ſome, even of the vital 
Motions, are partly voluntary, partly involuntary, as that, for In- 


but can be intermitted for a ſhort Time on Occaſion, as for accu- 
ute Hearing any Thing, Sc. or can be increaſed by a ſtronger 
blaſt, to make the greater Diſcharges of the Blood from the Lungs, 
when that any Thing overcharges them. And as for the other 
Motions of the Body, as of the Limbs, and ſuch as are voluntary, 
is no leis Providence, that they are abſolutely under the Power 


mand the Muſcles and Spirits, or any Part of its Body, to perform 
ch Motions and Actions as it hath Occaſion for. | 

0 Quid dicam de Oſſibus? gne ſubje&2 cor pori mirabiles com- 
mſuras babent, & ad ftabilitatem aptas, & ad artus i niendos ace 


& Nat, Deor. I. 2. c. 55. D 


By 


ſence, of Breathing, which is performed both ſleeping and waking; 


a the Will; fo as that the Animal hath it in his Power to com- 


pzodatas, & ad motum, & ad omnem corporis actionem. Cicer. 
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By Reaſon it would be endleſs to mention all the Curioſities 
obſervable, in the Bones, I ſhall for a Sample, fingle out only an 
Inſtance or two, to manifeſt that Deſign was uſed in the Structure 
of theſe Parts in Man, | | * 

The firſt hall be in the Back- Bone, which (among many others) 
hath theſe two Things remarkable. 1. Its different Articulation; 
from the other Joints of the Body, For here moſt of the Joints 
are flat, and withal guarded with Aſperities and Hollows, made 


for catching and holding; ſo as firmly to lock and keep the Joints NO 
from Luxations, but withal to afford them ſuch a Motion, as i 
neceſſary for the Incurvations of the Body. 2. The Difference the Os $ 
of its own Joints in the Neck, Back and Loins. In the Neck, of the F 
the Atlas, or upper Pertebra, as alſo the Dendata, are curiouſy Anotl 
made, and jointed (differently from the reſt) for the commodious bo of 
and eaſy bending and turning the Head every Way. In the The. Breaſt-B 
rax, ot Back, the Joints are more cloſe and firm; and in the Men; t! 
Loins, more lax and pliant; as alſo the Spines are different, 2 
and the Knobs and Sockets turned the quite contrary Way, to | {a It 
anſwer the Occaſions the Body hath to bend more there, than he and 
higher in the Back. I ſhall cloſe this Remark with the late inge. circular, 
nious Dr. Keil's Obſervation, ample du 
The Structure of the Spine is the very beſt that can be contrived, bite one 
or had it been all Bone, ve could baue had no Motion in our Backs; but the ] 
had it been of two or three Bones articulated for Motion, the Medulla "ds 
Spinalis muſt have been neceſſarily bruiſed at every Angle or Fein; ond all Jy 
beſides, the wwhole would not have been ſo pliab 7 For the ſeveral prepared | 
Poſtures we have Occaſion to put ourſelves in. If it had been mad: the Joint 
of ſeveral Bones without intervening Cartilages, wwe ſhould have had "ARE 
no more Uſe of it, than if it bad been but one Bone, If each Verte- heinous © 
bra bad bad its own diſtinct Cartilages, it might have cen eaſily dil- But let 
located. And laftly, The oblique Proceſſes of each ſuperior and infe- cl. 4 
rior Vertebra, 1 the middle one that it can neither be thruſt bach. ittam⸗ 
wards nor ferwards to compreſs the Medulla Spinalis: Keil's Anat. ar 75, 
Cap. 5. Sect. 8. : bus ſaſcipi 
Compare here what Galen ſaith of the Articulations, Ligaments, uf ampl: 
Perforation, Sc. of the Spine, to prove the Wiſdom and Provi- | frifior 
dence of the Maker of Animal Bodies, againſt ſuch as found Fouit . Wer 
with Nature's Works; among which he names Drageras, Arax- ed borum: 1 
ageras, Aſclepiades and Eprcurus, Vid, Galen de Uſ, Part. 1.1, In@iore f 
init. and Cap. 11, &c. alſo J. 13. init. 1 | Mum exte, 
2. The next Inſtance ſhall be in one or two Things, wherein i. 0% 
the Skeletons of Sexes differ. Thus the Pelvis made in the Belly Curtilagin; 
by the Ilium, O a Coxendicis and Pubis, is larger in a Female than quem fact] 
Male Skeleton, that there may be more Room for the lying of the 75 of. 
Viſcera and Fœtus. So the Cartilage bracing together the two 8.1 Ju 
a Pubis, or Sharebones, Bartholine ſaith, is twice thicker * ut. J. 1. 
laxer in Women than Men: As alſo is the Cartilage that 9 {b) For 


We Gland 
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might take Notice of the Joints (a), their com- 
pleat Form adjuſted to the Place, and Office they 
ate employed in; their Bandage, keeping them 
from Luxations; the oily Matter (5) to" lubricate 

| e i e e 


2 


the Os Sacrum to its Vertebra; and all to give Way to the Paſſage 
of the Fælus. 8 112 * , 

Another conſiderable Difference is in the cartilaginous Produc- 
tion of the ſeven long Ribs, whereby they are braced to the 
Breaſt-Bone. Theſe are harder and firmer in Women than in 
Men; the better to ſupport the Weight of the Breaſts, the ſuck» 
ing Infant, Cc. 8 

(a) It is remarkable in the Joints, and a manifeſt Act of Cau- 
tion and Deſign: 1. That altho' the Motion of the Limbs be 
circular, yet the Center of that Motion is not in a Point, but an 


ample Superficies. In a Point, the Bones would wear and pene- 


tate one another; the Joints would be exceedingly weak, Ec. 
but the Joints conſiſting of two large Superficies, Concave, and 
Convex, ſome furrowed and ridged, fome like a Ball and Socket, 
2nd all lubricated with an oily Subfta ce, they are incomparably 
prepared both. for Motion and Strength. 2. That the Bones next 
the Joint are not ſpungy, as their Extremities commonly are, nor 
hard and brittle, but capped with a ſtrong, tough, ſmooth, carti- 
kginous Subſtance, ſerving both to Strength and Motion, 

But let us here take Notice of what Galen mentions on this Sub- 
ja, Articulorum unuſquiſque Eminentiam Cavitati immiſſanm babet: 
Veruntamen bec fortaſſe non adeꝰ mirabile ct : Sed fi, cenſiderata 
inmum totius cor ports offium mutud connexione, Eminentias cavitati- 
bus ſuſciprentibus eguales ſemper inveneris, hoc mirabile, Si enim 


a periculum efſet non parvum, eminentias offium arfatas frangi: 
ed borum: neutrum factum eſt. - Sed queniam ex tam ſecurd con- 
mtione periculum erat, ne motiones 3 ferent, & eminentiæ 
Hum extererentur, duplex rurſus auxilium in id Natura molita eff. 
I, Cartilagine os utrumęue ſubjungens, atque ebliners : alterum, ipfis 
Urtilaginibus humorem unctuoſum, velut oleum, ſuperfundens; per 
quem facile mebilis, & attritu contumax omnis articulatio Off um 
4 eff, can. Ut undique diligenter Articulus omnis cuſtadiretur, Li- 
ſenenta quedam ex utrogue offe preduxit Natura, Galen de Ui. 
ut. |, 1. c. 15, 5 

(b) For the affording this oily or mucilaginous Matter, there 
ne Clandules very commediouſly placed near the Joints, ſo as 

I 
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uf; amplior eſſet Cavitas, laxus jar? & infirmus fieret Articulus ; 
fritior, metus difficulter fieret, ut qui nu/lam werſionem baberet; 


not 
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them, and their own Smoothneſs to facilitate their upon 
„ A — 
And laftly, T might trace the various Nerf gem 
throughout the Body, ſent about to miniſter to its If 
various Motions (a). I might conſider their Or-. comot 
gin (6), their Ramifications to the ſeveral Pars an 
and their Inoſculations with one another, according Meth 
to the Harmony and Accord of one Part with ano ariou: 
ther, neceſſary for the Benefit of the Animal. But in othe 
-ſome of theſe Things I have given ſome Touche or mor 
418 5 Dos upon in ſom 
And 
— Is prop 
| Anima 
not to ſuffer too great Compreſſion by the Motion of the neighbour Netts, | 
ing Bones, and yet to receive a due Preſſure, ſo as to cauſe a ſv Or can 
ficient Emiſſion of the Mucilage into the Joints. Alſo, arothe neither 
Thing conſiderable is, that the excretory Ducts of the Mucilagi 
nous Glands have ſome Length in their Paſſage from the Gands t 
their Mouths; which is a good Contrivance, to prevent the 
Moutbs being oppreſſed by the Mucilage, as alſo to hinder the toffſ|{iſ mon me... 
plentiful Effuſion thereof, but yet to afford a due Expreſſure of 
at all Times, and on all Occaſions, as particularly in violent: 
long-continued Motions of the Joints, when there is a greater th (a) See 
ordinary Expence of it. See Cowper's Anat. Tab. 79. | (9) To | 
{a) There is no Doubt to be made, but that the Muſcles recey ſpecial Pro 
their Motion from the Nerves, For if a Nerve be cut, frary Par 
ftreightly bound, that goes to any Muſcle, that Muſcle fhali in pe fall 
mediate)y loſe its Motion. Which, is doubtleſs the Cafe of Par Juatica, 
lyticks; whoſe Nerves are ſome of them by Obſtructions, or ſu Fins, two 
like Means, reduced to the ſame State as if cut or bound, ple and! 
And this alſo is the Cauſe of that Numbneſs or Sleepineſs well 3 young 
oftentimes, by long fitting or lying on any Part, | * Nymr pl 
either is this a modern Notion only; for Galen ſaith, Prir n 
ium Nervorum omnium Cerebrum eſt, & ſpinalis Medulla. f 6 they b 
Nerwi d Cerebro animalem virtutem accipiunt— -- Nerworum ti | 1 Motic 
tas oft facultatem Senſus & Matis à principis in partes diducere. A * Wate 
this he intimates to have been the Opinion of H:ppucrates 7 * ma 
Plato, de Uſ. Part. I. 1. c. 16. & paſſim. "os Jam 
{6\ Dr. Willis thinks, that in the Brain the Spirits are cla a *, 4 
rated that miniſter to voluntary Motion; but in the Cerebei * 
ſuch as affect involuntary, or natural Motions; ſuch as that of . DOPE 
Heart, the Lungs, Sc. Cerebri Anat, c. 15. 0 it 
4 110 
— nimals, 7 
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upon already, and more 1 fhall mention hereaf- 


ter (a), and it would be tedious here to inſiſt upon 


them all. wr 

I ſhall therefore only ſpeak diſtinctly to the Lo- 
comotive Act itſelf, or what directly relates to it. 

And here it is admirable to conſider the various 
Methods of Nature (6), ſuited to the Occaſions of 
various Animals. In ſome their Motion: is ſwift, 
in others ſlow; in ſome performed with two, four, 
or more Legs; in ſome with two, or four Wings; 
in ſome with neither (c). | 


And firſt for ſwift or flow Motions. This we find 


js proportional to the Occaſions of each reſpective 
Animal. Reptiles, whoſe Food, Habitation, and 
Neſts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardſhip, they ineed 
neither Legs nor Wings for their Tranſportation ; 


bat 


(a) See Book V. Chap. 8. . 

(6) To the foregoing, 1 ſhail briefly add ſome Examples of the 
ſpecial Proviſion made for the Motion of ſome Animals by Tem- 
thary Parts, Frogs and Toads, in their Tadpole ate, have Tails; 
which fall off when their Legs are grown out. The Lacerta 
Anatica, or Water- Newt, when young, hath four neat ramified 
Fins, two on a Side, growing out a little above its Fore-leys, to 
pole and keep its Body upright (which gives it the Reſemblance 
aa young Fiſh) which fall off when the Legs are grown, And 
the Ny ph and Aureliæ, of all or moſt- of the Inſects bred in 


the Waters, as they have particular Forms, different from the In- 


ſells thy produce, ſo have alſo peculiar Parts afforded them for 
their Motion in the Waters: Oars, Tails, and every Part adapted 
bthe Waters, which are utterly varied in the Inſects themſelves, 
i their mature State in the Air. 5 an | 
(c) Jam were alia animalia gradiendo, alia ſerpend, ad paſtum 
Wtcedunt, alia wolande, alia nando. Cic. de Nat. Deor. I. 2, 
+47, | 

Compare alſo what Galen excellently obſerves concerning the 
Number of Feet in Man, and in other Animals; and the wiſe 
Pvifon thereby made for the Uſe and B-nefit of the reſpective 
mals, De Uſ. Pert. in the Beginning of the third Book. 
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but their vermicular or ſinuous Motion (performed Cua 


with no leſs Art, and as curiouſly provided for a; or to 
the Legs or Wings of other Creatures: This, I can t 
ſay) is ſufficient for their Conveyance, Moti 
- Man and Beaſts, whoſe Occaſions require a large Milf ready 
Room, have accordingly a ſwifter Motion, with WM ſmall 
proper Engines for that Service; anſwerable to The! 
their Range for Food, their Occupation of Bui. Jof th: 
neſs, or their want of Armature, and to ſecure The, 
them againſt Harms (a). ſwag, 
But for the winged Creatures (Birds and Inſect) ¶ bracec 
as they are to traverſe large Tracts of Land and of the 
Water, for their Food, for their commodious Ha- well fi 
bitation, or Breeding their Young, to find Places in the 
of Retreat and Security from Miſchiefs ; fo they Ml Body. 
have accordingly the Faculty of flying in the Air; Body“ 
and that ſwiftly or ſlowly, a long or a ſhort Time, to the 
according to their Occaſions and Way of Life, dan, 
And accordingly their Wings, and whole Body, Ve cot 
are Curiouſly prepared for ſuch a Motion; as I in- But 
tend to ſhew in a proper Place (5). than t. 
Another remarkable Thing in the motive Facul-Wf Body - 
ty of all Creatures, is the neat, geometrical Per- 

formance of it. The moſt accurate Mathematician, Wl *—— 
the moſt ſkilful in mechanick Motions, cannot pre 0 - 
ſcribe a nicer Motion than what they perform, toll run bab 
the Legs and Wings of thoſe that walk or fly (c), po 
alen de 

"WM © 7: 

ws — ä ä Contradi 
(a) As I ſhall hereafter ſhew, That the indulgent Creator hatt as of Sw 
abundantly provided for the Safety of Animals by their Cloathing 8 of the 
Habitations, Sagacity, and Inftruments of Defence; ſo there 29M © be too 
pears to be a Contemperament of their Motian with theſe Provificns a Argu! 
They that are well armed and guarded, have commonly a ſlow: and Pro: 
Motion; whereas they that are deſtitute thereof, are ſwifter. 8 Way of 
alſo timid helpleſs Animals are commonly ſwitt; thus Deer and 2. Nete 
Hares: But Animals endowed with Courage, Craft, Arms, Ce ns a 
commonly have a ſlower Motion, n 
(5) See Book VII. Chap. 1. wh tl 
(c) See Book VII. Chap, 1. the End, * . 
Hotte 


(a) 


r 
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or to the Bodies of thoſe that creep (a). Neither 
can the Body be more compleatly poiſed for the 
Motion 1t is to have in every Creature, than it al- 
| ready actually is. From the largeſt Elephant to the 
ſmalleſt Mite, we find the Body artfully balanced (5). 
The Head not too heavy, nor too light for the reſt 
of the Body, nor the reſt of the Body for it (c). 
The Viſcera are not let looſe, or ſo placed, as to 
ſwag, over-balance, or over-ſet the Body ; but well- 
WT braced, and diftributed to maintain the Aquipoiſe 
o the Body. The motive Parts alſo are admirably 
Vell fixed in reſpect to the Center of Gravity; placed 
nn the very Point, fitteſt to ſupport and convey the 
boy. Every Leg beareth his true Share of the 
Body's Weight. And the Wings ſo nicely are ſet 
to the Center of Gravity, as even in that fluid Me- 
„din, the Air, the Body is as truly balanced, as 
we could have balanced it with the niceſt Scales. 
But among all Creatures, none more elegant 
than the ſizing the Body of Man, the gauging his 
Body ſo nicely, as to be able to ſtand erect, to 
e 13 ſtoop, 
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(a) See Book IX. Chap. 1. Note (6) Page 394. 8 

(b) Siguis unquam alius Opifex, equalitatis & proportianis mag- 
um babuit providentiam, cert? Natura babuit in animalium corpori- 
bus conformandis z unde Hippocrates eam rect iſſimè juſtam nomi nat. 
Galen de Uſ. Part. 1. 2. c. 16. f | 

(c) The Make of the Bodies of ſome Water-Fowl, ſeems to 
contradict what I here ſay, the Heads and long Necks of fome, 
% of Swans, Ducks, and Geeſe 3 and the hinder Parts of others, 
3 of the Doucker and Moor-hen, and ſome other Kinds, ſeeming 
to be too heavy for the reſt of their Body, But inſtead of being 
a Argument againſt, it is a notable Inſtance of, the divine Art 
and Providence, theſe Things being nice Accommodations to their 
Way of Life. Of ſuch as have long Necks, ſce Book VII. Chap. 
2. Note (b) Page 346. | | | 

And as for ſuch whoſe hinder Parts ſeem to over-balance their 
foremoſt Parts, whereby they fly with their Bodies in a manner 
rect, this alſo is an excellent Accommodation to their Way of 
Life, which is Diving rather than Flying, Vide Beok VII. Chap. 
& Note (b) Page 355. 
e (a) See 
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ſtoop, to fit, and indeed to move any way, only 


ation in. And here we find every Particular well 


Life) abounding with Creatures fitted for it; its 


Cn 4 
Anim 
or pla 
dence 


with the Help of ſo ſmall a Stay as the Feet (a): 
whoſe Mechaniſm of Bones, Tendons, and Muſcle, 


to this Purpoſe, is very curious and admirable, | than 1 
| | fuſed 

* J J 85 2 NA 21,6 8 SA ot Re 
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Of the Flace allotted to the ſeveral Triles of 3 
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pointe 


Aving diſpatched the Motion of Animals, let 

us in the next Place conſider the Place which 

the infinitely wiſe Creator hath appointed them to 
move and act, and perform the Offices of the Cre- 


ordered, All Parts of our Terraqueous Globe fit 
for an Animal to live and act in, are ſufficiently 
ſtocked with proper Inhabitants: The watery Ele- 
ment (unfit, one would think, for Reſpiration and 


Bowels abundantly ſtored, and its Surface well 
beſpread. The Earth alſo is plentifully ſtocked in 
all its Parts, where Animals can be of any Uſe; 
not probably the deepeſt Bowels thereof indeed, 
being Parts in all likelihood unfit for Habitation 
and Action, and where a living Creature would 
be uſeleſs in the World; but the Surface every 
Where abundantly ſtored. 5 | 
But that which is moſt conſiderable in this Mat- 
ter, and plainly ſheweth the Divine Management 
in the caſe, is, that thoſe Creatures are manifeſthy 
deſigned for the Place in which they are, and the 


Uſe and Services they perform therein. If = the 
| 85 : | | Ant- 


ny 


6— —— 


(4) K 
Wo T4untuy 
daygue 8 
aguam p 


—— FA 1 


2 2 Lt 


4) See Beol V. Chap, 2. Note (c) Page 285, 
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Animals of our Globe had been made by Chance, 

or placed by Chance, or without the divine Provi- 

dence, their Organs would have been otherwiſe 
| than they are, and their Place and Reſidence con- 
fuſed and jumbled. Their Organs (for Inſtance) 
of Reſpiration, of Viſion, and of Motion, would 
have fitted any Medium, or have needed none; 
their Stomachs would have ſerved any Food, and 
their Blood, and Covering of their Bodies been 


made ſor any Clime, or only one Clime. Conſe- 


quently all the Animal World would have been in 

à confuſed, inconvenient, and diforderly Commix- 

ture. One Animal would have wanted Food; ano- 
ber Habitation, and moſt of them Safety. They 
WH would have all flocked to one, or a few Places, 
WT taken up their Reſt in the Temperate Zones only, 
nnd coveted one Food, the eaſieſt to be come at, 
and moſt ſpecious in ſhew ; and fo would have poi- 
ſoned, ſtarved, or greatly incommoded one another. 
But as the Matter is now ordered, the Globe is 
equally beſpread, ſo that no Place wanteth proper 
Inhabitants, nor any Creature is deſtitute of a pro- 
per Place, and all Things neceſſary to its Life, 
Health, and Pleaſure. As the Surface of the Ter- 
raqueous Globe is covered with different Soils, with 
Hils and Vales, with Seas, Rivers, Lakes, and 
Ponds, with divers Trees and Plants, in the ſeveral 
Faces; ſo all theſe have their Animal Inhabitants, 
whoſe Organs of Life and Action are manifeſtly 
adapted to fuch and ſuch Places and Things ; whoſe 
Food and Phyſick, and every other Convenience 
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pointed it. The watery, the amphibious (a) the 
| WO, airy 
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(a) Eft etiam admiratis nonnulla in beſtiis aquatilibus tits, que 
Hunt in terrd ; veluti Crocadili, fluviatileſgue Teſtudines, que- 
davgue Serpents. orta extra aquam, ſimul ac prigum mitt pelſunt, 
quam perjequuntiur, Quin etiam Anatum ova Galitms ſ@pe ſup- 
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of Life, is to be met with in that very Place ap- 
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airy Inhabitants, and thoſe on the dry Land Sur- 
face, and the Subterraneous under it, they all live, 
and act with Pleaſure, they are gay, and flouriſh 
in their proper Element and allotted Place, they 
want neither for Food, Cloathing, or Retreat; 
which would dwindle and die, deſtroy, or poiſon 
one another, if all coveted the ſame Element, 
Place, or Food. | Ong els: 

Nay, and as the Matter is admirably well order- 
ed, yet conſidering the World's Increaſe, there would 
not be ſufficient Room, Food, and other Neceſſa- 
ries for all the Living Creatures, without another 
grand Act of the Divine Wiſdom, and Providence, 
which is, the Balancing the Number of Individuals 
of each Species of Creatures, in that Place appoint- 
ed thereto: Of which in the next Chapter, 


n tn n ae 


Sn © 


Of the Balance of Animals, or the due Propor- 
tion in which the World is flocked with then. 


HE whole Surface of our Globe can afford 
Room and ſupport only to ſuch a Number 


of all Sorts of Creatures; and if by their doubling, 


trebling, or any other Multiplication of their 
Kind, they ſhould increaſe to double or treble that 
Number, they muſt ſtarve, or devour one another, 
The keeping therefore the Balance even, is mani- 
feſtly a Work of the Divine Wiſdom and Provi- 
dence, To which End, the great Author of _ 

| at 


porimus---- [Pulli] deinde eas [matres] relinguunt ----- & - 
giunt, cùm primim aquam, quaſi naturalem domum, videre potue- 
runt. Cic. de Nat. Deor. I. 2. c. 48. 


(a) Benigna | 


It weig! 
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hath determined the Life of all Creatures to ſuch a 
Length, and their Increaſe to ſuch a Number, pro- 
portional to their Uſe in the World. The Life of 
ſome Creatures is long, and their Increaſe but ſmall, 
andby that Means they do not over- ſtock the World. 
And the ſame Benefit is effected, where the Increaſe 
b great, by the Brevity of ſuch Creatures Lives, by 
their great Uſe, and the frequent Occaſions there 
are of them for Food to Man, or other Animals. 
It is a very remarkable Act of the Divine Provi- 
dence, that uſeful Creatures are produced in great 
Plenty (a), and others in leſs. The prodigious and 
frequent Increaſe of Inſects, both in and out of the 
Waters, may exemplify the one; and 'tis obſerv- 
able in the other, that Creatures leſs uſeful, or by 
their Voracity pernicious, have commonly fewer 
Young, or do ſeldomer bring forth: Of which 
many Inſtances may be given in the voracious 
Beaſts and Birds, But there is one fo peculiar an 
Animal, as if made for a particular Inſtance in our 
preſent Cafe, and that is the Cuntur of Peru (b): A 
Fowl of that Magnitude, Strength and Appetite, 
35 to ſeize not only on the Sheep, and leſſer Cattle, 
but even the larger Beaſts, yea, the very Children 
too. Now theſe, as they are the moſt pernicious 
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(a) Benigna circa hoe Natura, innocus & eſcutenta animalis. 
fecunda generauit. Plin. Nat: Hiſt. 1.8. c. 55. | 

%) Captain J. Strong gave me this Account, together aoith a 
Null. Feather „ the Cuntur [er Condor] of Peru. On the Ceaſ of 
Chili, they met with this Bird in about 339 S. Lat. nat far from 
Mocha, an Ifland in the South - Sea-=-- they ſhot it fitting en a Cliff, 
by the Sea-fide ; that it was 16 Feet from Wing to Wing extended ; 
that the Spaniſh Inbabitants told them they avere afraid of theſe Bards, 
kft they ſhould prey upon their Children, And the Feather be gave 
me (faith the Doctor) is 2 Feet 4 Inches long; the Quill part 5 In- 
hes three Quarters long, and 1 Inch and half about in the largeſt Part, 
It eweighed 3 dr. 17 gr. and balf, and is of a dark-brown Colour. 
Dr. Slane in Philof, Tranſ. NS 208. 
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of Birds, ſo are they the moſt rare, being ſeldom 


x Tl 
ſeen, or only one, or a few in large Countries, Ceci 
enough to keep up the Species, but not to ovel— 1 

charge the World. 8 s | ſo ec 
Thus the Balance of the animal World, is cal ( 
throughout all Ages, kept even; and by a curious and { 
Harmony, and juſt Proportion between the Increaſe WM ;; it + 
of all Animals, and the Length of their Lives, the | 
Ts 675ts | peopl 
World is through all Ages well, but not over- Wil ſunce 
flored ; One Generation Kae away, and anuhrM And 
Generation cometh (a); ſo cqually in its Room, o 4ocs, 
balance the Stock of the Terraqueous Globe in al Aol 
Ages and Places, and among all Creatures; that year 
it is an actual Demonſtration of our Saviour's A, or the 
ſertion, Maltb. x. 29. that the moſt inconſiden- f Wor! 
ble, common Creature, Even a Sfarrow (tw ns i; 
"which are fold for a Farthing ) doth not fall an the 
Ground without our heavenly Father. 
This 
To this Acccunt, the Docter (in a Letter to Mr. Pay, Ahr 
31, 1694, with other Papers of Mr. Ray's, in my Hands) add a) T 
the Teſſimony of Fo. Acoſta, J. 4. c. 7. and Garcilaff. de la Hag of Man 
who, J. 8. c. 19. faith, here are tber Feels, called Cuntur, a their di. 
by the Spaniards corruptly Condor. Many of theſe Fools bai tie Cre: 
bren filled by the Spa'nards, had their Proportion taken, and fim one Wo 
End to Knd of their Sings meaſured 15 or 16 Feet. - Nature, ! geo Ve 
- temper and allay tt Fierceneſs, deny'd them the Talons which a three P 
given to the Eagle; therr Feet being tipp'd with Clenvs lite a Hen thoſe Pa 
. Hexwewer, their Beak is ftrong encugb to tear off the Hide, andni only th 
up the Boꝛbels of an Ox, Tevo of them will attempt a Cow or Bull Eber, e 
and diweur lim And it hath often happened, that one of them alu the Floc 
. bath afſaulted Fays of ten or twelve Years of Age, and caten tu the Age 
Their Coltur is black and æubite, like a Magpye. I is abel et whic 
are but few of them ; for if they were many, they would wery m Years : 
deftiroy the Cattle, They have on the Fore- part of their Ileads, Wi Port of 
Comb, not pointed like that of a Ceck ; but rather even, in the Fi ties, anc 
. of a Razr, ben they come to alight from the Air, they make ſu vn.ler th 
a bun ming Noiſe, with the Fluttering of their Wings, as id #1 * Ki! 
to aftonijh, ar mate a Man deaf, ; 108, 


(u Eccleſ. 1. 4. \ 
(a) Th 
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This Providence of God is remarkable in every 
Species of living Creatures: But that eſpecial Ma- 
nagement of the Recruits and Decays of Mankind, 

| © equally all the World over, deſerves our eſpe- 
cial Obſervation. In the Beginning of the World, 
nnd ſo after Noah's Flood, the Longevity of Men, 
WH is it was of abſolute Neceſſity to the more ſpeedy 
WH pcopling of the new World; ſo is a ſpecial In- 
ace of the Divine Providence in this Matter (a). 
And the ſame Providence appears in the following 
es, when the World was pretty well peopled, 
1 reducing the common Age of Man then to 120 
I Years (Gen. vi. 3.) in Proportion to the Occaſions 


or the World at that Time. And laſtly, when the 
World was fully peopled after the Flood (as it 
sss in the Age of Maſes, and ſo down to our pre- 
0 . „ 


ſent 


(a) The Divine Providence doth not only appear in the Longevity 


of Man, immediately after the Creation and Flood ; but alſo in 
their different Longevity at thoſe two Times. Immediatsly after 


one Woman, the Age of the greateft Part of thoſe on Record, was 
goo Years, and upwards, But after the Flood, when. there were 
three Perſons by whom the World was to be peopled, none of 
tnoſe Patriarchs, except Shen, arrived to the Age of 500; and 


Eber, came near that Age; Which was in the firſt Century after 
the Flood. But in the ſecond Century, we do not find any reached 
the Age of 240. And in the third Century (about the latter End 
or which! Abrapam was born) none, except Terab, arrived to 200 
Vears: By Which Time the World was fo well pecpled {that 
Part of it at leaſt where Abrabam dwelt) that they had built Ci- 
ties, and began to be eantoned into diſtinct Nations and Societies, 
un er their reſpective Kings; ſo that they were able to wage War, 
vor Kings againſt five, Gen. xiv. Nay, if the Accounts of Antan, 
es, Manetho, and others, yea, Africanus, be to be credited, 


che 


the Creation, when the World was to be peopled by one Man, and 


my che three firſt of Seem's Line, vig. Arphaxad, Salab, and 


r 
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Book IV. 


ſent Time) the leſſening the common Age of Man 
to 70 or 80 Years (a), (the Age mentioned by 
Moſes, Pſal. xc. 10. this, I ſay,) is manifeſtly 
an Appointment of the ſame infinite Lord that 
ruleth the World: For, by this Means, the peo- 
pled World is kept at a convenient Stay; neither 
too full, nor too empty. For if Men (the Gene- 
rality of them, I mean) were to live now to Me- 
thuſelah's Age of 969 Years, or only to Abrabam's, 
long after the Flood, of 175 Years, the World 
would be too much over- run; or if the Age of Man 
was limited to that of divers other Animals, to ten, 
twenty, or thirty Vears only; the Decays then of 


Mankind would be too faſt: But at the middle 


Rate mentioned, the Balance is nearly even, and 
Life and Death keep an equal Pace. Which E- 


quality is ſo great and harmonious, and ſo manifeſt 


an Inſtance of the Divine Management, that! 
ſhall ſpend ſome Remarks upon it. | 

It appears from our beſt Accounts of theſe Mat- 

| ters, 


the World was ſo well peepled, even before the Times we ſpeak 
of, as to afford ſufficient Numbers for the great Kingdoms of Aſj- 
ria, Egypt, Perſia, &c, But learned Men generally, with great 
Reaſon, reject theſe as legendary Accounts. | 
If the Reader hath a Mind to ſee a Computation of the In- 
creaſe of Mankind, in the three firft Centuries after the Flood, 
be may find two different ones of the moſt learned Archbiſhop 
Uſer, and Petavius; together with a Refutation of the ſo early 
Beginning of the Aſſyrian Menarchy ; as alfo Reaſons for placing 
Abrabam near 1cco Years after the Flood, in our moſt learned hi- 
Mop Stilling fleet*s Orig. Sacr. Book III. Chap. 4. Sect. 9. 
(a) That the common Age of Man hath been the ſame in all 
Ages fince the World was peopled, is manifeſt from profane, à 
well as ſacred Hiſtcry. To paſs by others: Plato lived to the Ag 
of Sr, and was accounted an old Man. And thoſe which Pl 
reckons up, J. 7, c. 48. as rare Examples of long Life, may * 
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CAP. X. 


the moſt Part be match'd by our modern Hiſtories; eſpecially ſuch 
zs Pliny himſelf gave Credit unto. Dr. Plot hath given us divers 
-.1:2ces in his "Hiſtory of Oxfordſbire, c. 2. ſect᷑. 3. and c. 8. 
jects 54. and Hiſtory of Staffordſhire, c. 8. ſect. 91. Se. Among 


others, one is of twelve Tenants of Mr. Biddulph's, that together 
made 1000 Years of Age. But the moſt conſiderable Examples of 


152 Years 9 Months, according to the learned Dr. Harvey's Ac- 
count; and Henry Fenkins of Yorkſhire, who lived 169 Years, 
according to the Account of my learned and ingenions Friend Pr. 
Tancred Mn of both which, with others, ſee Lowwth. Abridg. 
Phil, Tranſ. FV. 3. p. 306. The great Age of Parre of Sbropſbire, 
minds me of an Obſervation of the Reverend Mr. Plaxton, that 
in his two Pariſhes of Kinardſey and Donington in Shropſhire, every 
fixth Soul was fixty Years of Age, or upwards, Phil, Tranf, 
No. 10. ö N 
And if we ftep farther North into Scotland, we ſhall find divers 
recorded for their great Age : Of which I ſhall preſent the Reader 
with only one modern Example of one Laurence, who married 
2 Wife after he was 100 Years of Age, and would go out to Sea 
z-Fiſhing in his little Boat, when he was 140 Years old; and is 
lately dead of no other Diſtemper but mere old Age, faith Sir 
Feb. Sibbald, Prodr. Hi. Nat. Scot. p. 44. and J. 3. p.4. | 
| As for Foreigners, the Examples would be endleſs ; and there- 
fore that of Job. Ottele ſhall ſuffice, who was as famous for his 
Beard, as for being 115 Years of Age. He was but two Brabant 
Ells and three Ninths high, and his long grey Beard was one Ell 
and one Fourth long. His Picture and Account may be ſeen in 
ö Epem. Germ. T. 3. Obſ. 163. 

As for the Story Roger Bacon tells, of one that lived goo Years 
by the Help of a certain Medicine, and many other ſuch Stories, I 
look upon them as fabulous, And no better is that of the Wan- 
dering Few, named Fob. Buttadeus, ſaid to have been prefent at 
our Saviour's Crucifixion ; although very ſerious Stories are told of 
his being ſeen at Antwerp, and in France, about the middle of the 
hi Century but one; and before in Ann. 1542, converſed with by 


ſeen and converſed with by an Armenian Archbiſhop*s Gentleman; 
and by others at other Times. | 
If the Reader hath a Mind to ſee more Examples, he may meet 
with ſome of all Ages, in the learned Hakewi!Ps Apol. p. 187. 
where he will alſo find that learned Author's Opinion of the 


thereof he attributeth to a too tender Education, fucking ftrange 
Nurſes, too haſty Marriages; but above all, to Luxury, high 


alcribes to Temperance in Meat and Drink, anointing the Body, 


Windows, leſs Phyſick, and more Exerciſe, 
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aged Perſons among us, is of old Parre of Shrepſhire, who lived 


Paul of Eitſen, Biſhop of Selſevick; and before that, wiz. in 1228, 


Cauſes of the Brevity and Length of human Life. The Brevity 


duces, ſtrong Liquors, Sc. The Longevity of the Ancients he 


the Uſe of Saffron and Honey, warm Clothes, leſſer Doors and 


(a) The 


a — * > —— 2-6 2 W 8 > 
* 1 d — — — (K n Su yy . 
G - 2 — — —_——=c — n _— 
. "rw! — — — _ "EIA 
— 9 — — — he 10 ä 2 e — — 
a 1 N o NE OOO ry E r 
„ AA „% „„ AN aa wee: A_— : \ _ 
rr 3 — 


— — 


——ů—— 


* 

2 

I's 

+ BB 
$4 

| Bi 

„ 

* 

| 'Þ 
. 
' 14881 

_ 

= ry 
11 


Paris, in 167c, 1670, 1672. 


Davenant's EHays; and what I find put together by my ingenious 


from wy curious and ingenious Friend Mr. Thorefby, 


174 Of the NumBeRs Box IV. 
ters, that in our European Parts (a) and I believe 
the ſame is throughout the World; that, I ſay, 
there is a certain Rate and Proportion in the Pro- 
pagation of Mankind ; Such a Number marry (), 


ſo 


nnn {6 Bb fod coin FEE TT ITT 
Þ & 


- 2 The Proportions which Marriages bear to Births, and Biril: 


to Burials, in divers Parts of Europe, may be ſeen at an eaſy 


View jn this T ABL E. 


| - Mapriages . | Births to 
toBirths: As | Burials : As 
| to 463112 to 1 
d 1% 
'to'4* Ok to 1 
to 3% | 126 to 


Names of the Places. 


— — — roy 
- 


Epglend in General 
London, - =. , 5 10 We 
w/cire, from 15697 10 1658. 
Joo in Den, 560, to 1649, 2 | 
Cranbrook in Kent, 1560, to 1649. 
eAynho nNorthamptonſh.forti8 Vears | 
Leeds in Yorkſhire, for 122 Years, | 
Harwood in Yorkſhire, for 57 Years. | 
Upminſter in Ee, for 100 Years, 
Frankfort on the Main, in 1699. 
Old middle and lower Marck in 1698 | 
Domin, of the K. of Pruſſia in 1698. 
Breſla⁊u inSileſia from 1687, to 1691. | | 
"20 47 0 
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„ + © ” 
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1*6 to x 
| "156 to 1 
WTF | 21097 to: 1 
to 574 | 123 to 1 
to '4*6 108 to 1 
to -3*7 172 to 1 
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Which Table I made Com Major Oraunt's Obſervations on the 
Bills of Mortality; Mr, K:ng's. Obſervations in the firſt of Dr. 


| Friend Mr. Logweherp, in his Abridgment, Vel. 3. p. bös. and 
my own Regiſter of Upminſter. That from Aznþo's Regiſter in 
Northamptonſhire, I had from the preſent Rector, the learned and 
ingenious Mr. Walle: Ang I was promiſed ſome Accounts from 
the North, and divers ether Parts of this Kipdom; but have net 
yet received them: Only thoſe of Leeds and Haravood in Yorkſoirt 


(5) The preceding Table ſhews, that Marriages, one with an- 
ther, do each of them produce 2bqut four Births ; not only in Eng: 
land, but in other Parts of Europe alſo. 0 

And by Mr. King's Eſtimate, the beſt Computations I imagine 
of any, being derived from the beſt Accounts ; ſuch as the Mare 
riage, Birth, Burial-Act, the Poll- Books, Er. by his * 
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ſo many are born, ſuch a Number die; in pro- 
portion to the Number of Perſons in every Nation, 
County, or Pariſh, And as to Births, two Things 
are very conſiderable: One is the Proportion of 
Males and Females (a), not in a wide Proportion, 
not an uncertain, accidental Number at all Adven- 
tures ; but nearly equal. Another thing is, that a 
few more are born than appear to die, in any cer- 
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| 1 ay, about 1 in Te4 marry, For he judgeth the Number of 
the People of England to be about five Millions and a half ; of 
which about 41000 annually marry. As to what might be far- 
ther remarked concerning Marriages, in regard of the Rites and 
Cuſtoms of ſeveral Nations, the Age to which divers Nations li- 
mited Marriages, Ce. it would be endleſs, and too much out of 
the Way to mention them : I ſhall only therefore, for the Rea- 
der's Diverſicn, take notice of the Jeer of Lactantius, Quare apud 
P;zras ſalaciſſimus Jupiter deſiit liberes tollere? Utrum ſexagena- 
nus factus, et e Lex Papia fibulam impoſuit? Lactant. Inſtit. 
. 1. c. 16. By which Lex Papia, Men were prohibited to marry 
iſter 60, and Women after co Years of Age. | | 
(a) Major Graunt, (whoſe Concluſions ſeem to be well ground- 
ed) and Mr. King, difagree in the Proportions they aflign to Males 
and Females, This. latter makes in Londen, 10 Males to 13 
Females; in other Cities and Matket- Towns, 8 to; and in the 
Villages and Hamlets, 100 Males to 99 Females, But Major 
Craunt, both from the London, and Country Bills, ſaith, there 
are 14 Males to 13 Females: From whence he juſtly infers, That 
Cor;tion Religion, probibiting Polygamy, is more agreeable to the 
og f Nature than Mahumetiſm, and athers that alley it, 
„ . 
bis Proportion of 14 to 13, I imagine is nearly juſt, it be- 
ing agreeable to the Bills I have met with, as well as thoſe in 
Mr. Crauxt. In the oo Years, for Example, of my own Pa- 
riſh-Regiſter, although the Burials of Males and Females were 
near'y equal, being 636 Males, and 623 Females, in all thay 
Time; yet there were baptized 709 Males, and but 675 Fe- 
wales, which is 13 Females to 13*7 Males, Which Inequality 
hews, not only, that one Man ought to have but one Wife; but 
aſo that every Woman may, without Polygamy, have an Huſ- 
band, if ſhe doth not bar herſelf by the Want of Virtue, by De- 
nal, Se. Alſo this Surpluſage of Males is very uſeful for the 
| Supplies 
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tain Place (a). Which is an admirable Proviſion 4 
for the extraordinary Emergencies and Occafions . 
of the World ; to ſupply unhealthful Places, whe, Ml 
Death out-runs Life z to make up the Ravages of oy 

great Plagues, and Diſeaſes, and the Depredations * 
of War, and the Seas; and to afford a ſufficient Mer 
Number for Colonies in the unpeopled Parts of the Wort 
Earth. Or on the other hand, we may ſay, that 3 


ſometimes thoſe extraordinary Expences of Man- 
kind, may be not only a juſt Puniſhment of the Sins Will; { 
of Men; but alſo a wiſe Means to keep the Bz. Ml, ©. 
lance of Mankind even; as one would be Teady 
to conclude, by conſidering the A/iatich, and other 
the more fertile Countries, where prodigious Mul- 
titudes are yy ſwept away with great Plagues, 
and ſometimes War ; and yet thoſe Countries arc 
ſo far from being waſted, that they remain full of 
People. And 


r 1 


portio 
either 
elpeci; 
ſlick 
mand 
and D 
Anime 
that, 

World 


—— 


Supplies of War, the Seas, and other ſuch Expences of the 
Men above the Women. | b | 

That this is a Work of the Divine Providence, and not 2 
Matter of Chance, is well made out by the very Laws of Chance, 
by a Perſon able to do it, the ingenious and learned Dr. Arbuthnot, 
He ſuppoſeth Thomas to lay againſt Fobn, that for eighty-two 
Years running, more Males ſhall be born than Females; and gi- 
ving all Allowances in the Computation to Thomas's Side, he 
makes the Odds againſt Thomas, that it doth not happen ſo, to 
be near five Millions of Millions, of Millions, of Millions, to 
one; but for Ages of Ages (according to the World's Age) to be 
near an infinite Number to one againſt Thomas, Vide Phil, Tran. 
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Davenant 
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Neaſon of 
"a, p. 21 


ab; > g : | The laf 
(a) The foregoing Table thews, that in England in general, WW, that v 
fewer die than are born, there being but 1 Death to 1 788 Births, Places the 
But in Leyden more die than are born. So by Dr. Davenam unt of 
Table, the Cities likewiſe and Market-Towns bury 1 155 w 10 8 
one Birth. But in Paris they out · do London, their Deaths being (a) N 
1 3 to one Birth: The Reaſon of which I conceive is, becaule Winn car: 


their Houſes are more crowded than in London. But in the Vil- æminæ [ 


lages of England, there are fewer die than are born, there being 
dut 1 Death to 1 158 Births. And yet Major Graunt, and Dr, 


Dave, was 


Union w! 
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And now, upon the whole Matter, What is all 
this but admirable and plain Management? What 
can the maintaining, throughout all Ages and 
places, theſe Proportions of Mankind, and all other 
Creatures; this Harmony in the Generations of 
Men be, but the Work of one that ruleth the 
World? Is it poſſible that every Species of Ani- 
mals ſhould ſo evenly be preſerved, proportionate 
to the Occaſions of the World? That they ſhould 
be ſo well balanced in all Ages and Places, without 
the Help of Almighty Wiſdom and Power? How 
is it poſſible, by the bare Rules, and blind Acts of 
Nature, that there ſhould be any tolerable Pro- 
portion; for Inſtance, between Males and Females, 
either of Mankind, or of any other Creature (a); 
eſpecially ſuch as are of a ferine, not of a dome- 
ftick Nature, and conſequently out of the Com- 


and Death keep ſuch an even Pace through all the 
Animal World ? If we ſhould take it for granted, 
tat, according to the Scripture Hiſtory, the 
World had a Beginning, as who can deny it (b) ? 

| | or 


eos, 


Daverant, both obſerve, that there are more Breeders in London, 
and the Cities and Market-Towns, than are in the Country, not- 
vithſtanding the London-Births are fewer than the Country; the 
Reaſon of which ſee in Graunt, Chap. 7, and Davenant, ubi ſu- 
pra, p. 21. 5 4 N 
| The laſt Remark I ſhall make from the foregoing Table, ſhall 
be, that we may from thence judge of the Healthfulneſs of the 
Places there mentioned. If the Year 1698 was the mean Ac- 
count of the three Marcks, thoſe Places bid the faireſt for being 
oſt healthful ; and next to them, Aynho and Cranbrook for En- 
% Towns, | | 
(a) Quid loguar, quanta ratio in beftiis ad tuam cenſerva- 
poem earum generis appareat? Nam primim alia Mares, aliæ 
ening punt, uod perpetuitatis causa machinata natura eft, Cie. 
Nat. Deor. 1. 2. c. 51. N 
(b) Altho* Aiftotle held the Eternity of the World, yet he 
ems to have retracted that Opinion, or to have had a different 
Minion when he wrote his Metaphyſicks ; for in his firſt _ he 
| ; | affirms, 


nand and Management of Man? How could Life 
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ot it we ſhould ſuppoſe; the Deſtruction thereof by Ls 
Nagh's Flood: how is it poſhble, after the World Ml nit's 
Was repleniſhed, that in a certain Number of WM Fe 
Years, by the greater Increaſes and Doublings of e- 
each Species of Animals, that, I ſay, this Rate of Wl Phon 
Doubling (a) ſhould ceaſe; or, that it ſhould he "ſs 


compenſated by ſome other Means? That the 
World ſhould be as well, or better ſtocked than 
now eit is, in 1656 Years (the Time between the 
Creation and the Flood; this) we will ſuppoſe may 
be done by the natural Method of each Species 
Doubling or Increaſe : But in double that Number: 
of Years, or at this Diſtance from the Flood, of 
4000 Years, that the World ſhould not be oyer- 
ſtocked, can never be made out, without allow- 
ing an infinite Providence. | 
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afſu ms, that God is the Cauſe and Beginning of all Things ; and in 
his Book de Mundo he ſaith; There is no Doubt, but Gad it the 
Mater and Conſervator of all Things in the World, And the Stich 
Opinion is well known, who ftrenuoufly contended, That the 
Contrivapce and. Beauty of the Heavens and Earth, and all Crea- 
tures, was owing to a wiſe, intelligent Agent. Of which Tully 
gives a large Account in his ſecond Book de Nat. Deor. in the Per- 
(a] T have before in Note (6), p. 174. obſerved, That the or: 
dinary Rate of Doubling or Increaſe of Mankind is, that every 
Marriage, one with another, produces about four Births ; ont wird, tw 
| ſome have inuch exceeded that. Babo, Earl of Abenſperg, H bcration, 
thirty two Sons, and eight Daughters z and being invited to hunt WW Made of « 
with the Emperor Henry II. and bring but few Seryonts, brought | 
anly one Servant, and his thirty-two Sons. To, theſe many others 
might be added; but one of the moſt remarkable Inftances I bang 
any where met with, is that of Mrs. Hozywwood, menticned bf 
Hekewill, Cambden, and other Authors; but having now befor 
me the Names, with ſome Remarks, (which 1 received from af 
pious neighbouring Deſcendant of the ſame Mrs. Henyww) 
ſhall give a mare particular Account than they, Mrs. Mary li. 
nyzop9d was Dayghter, and one of the Co-heireſſes of Robert 4 
waters, Eſq; of Lenham in Kent. She was born in 1527, Wi 
ried in February 1843, at ſixteen Years of Age, to her only Hul 
band Robert Honyrvood, of Charing in Kent, Eſq, She died — 
| er OE RIO a ' ik 
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| conclude then this Obſervation with the Pſal- 
miſt's Words, Pſal. civ. 29, 30. Thou hideft thy 
Face, all Creatures are troubled ; thou takeſt away 
heir Breath, they die, and return to. their Duſt, 
Thu ſendeſt forth thy Spirit, they are created; and 
thu reneweſ/t the Face of the Earth, 
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H E preceding Reflection of the P/almft, 


mindeth me of another Thing in common to 
Animals, that pertinently falleth next under Con- 
WH fderation, which is, the Appointment of Food, men- 
WY toned in Verſe 27, 28, of the laſt cited Pſalm civ. 
5% [Creatures ]wart all upon thee, that thou mayeſſ 
so them their Meat in due Seaſon. That thou giveft 
"ory 


ninety-third Year of her Age, in May 1620. She had fixteen 
Children of her own Body, ſeven Sons and nine Daughters; of 
which one had no Iſſue, three died young, and the youngeſt was 
lein at Nezwport-Battle, June 20, 1600. Her Grand-children in 
the ſecond Generation, were one hundred and fourteen ; in the 
third, two hundred and twenty-eight : and nine in the fourth Ge- 
neration, So that ſhe could ſay the ſame that the Diſtich doth, 
made of one of the Dalburg's Family of Baſil: 


I 2 3 3 
Mater ait Nate, dic Nate, filia Natam 
5 2. 
Ut moneat, Nate, plangere Filiolam, 
! 2 3 . 4 
Riſe up Daughter, and go to thy Daughter, for ber Daughter's 
| 6 


5 
Daughter hath a Daughter, 

Mrs. Honyevood was a very pious Woman, afflicted, in her decline 

g Age, with Deſpair, in ſome meaſure ; concerning which, ſome 
Vivines once diſcourſing with her, ſhe in a Paſſion ſaid, She pas 

" certainly damned as this Glaſs is broken, (throwing a Fenice 
Glaſs againſt the Ground, which ſhe had then in her Hand.) But 
tle Glaſs eſcaped breaking, as credible Witneſſes atteſted. 


(a) Paſum 
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180 Of the Food Book IV. 
them, they gather; thou openeft thy Hand, they ar; 
filled with Good. The ſame is again aſſerted in P/q], 
exlv. 15, 16. The Eyes of all wait upon thee, and thou 
giveſt them their Meat in due Seaſon. Thou openeſt thy 
Hand, and ſatisfieft the Deſire of every living Thing, 
What the Pſalmiſt here afferts, affords us a glo- 
rious Scene of the Divine Providence and Manage. 
ment. Which (as I have ſhewed it to concern 
itſelf in other leſſer Things; ſo) we may preſume 
doth exert itſelf. particularly in fo grand an Affair 
as that of Food, whereby the animal World ſub- 
fiſts: And this will be manifeſted, and the P/al- 
miſt's Obſervations exemplified, from theſe {ix fol- 
lowing Particulars. | . 
I. From the ſubſiſting and maintaining ſuch a 
large Number of Animals, throughout all Parts of 
the World. . 
II. From the proportionate Quantity of Food to 
the Eaters. 
III. From the Variety of Food ſuited to the Va- 
riety of Animals: Or, the Delight which various 
Animals have in different Food. RE 
TV. From thepeculiar Food which peculiar Places 
afford to the Creatures ſuited to thoſe Places. 


V. From the admirable and curious Apparatus 


made for the Gathering, Preparing, and Digeſt 
on of the Food. And, 5 
VI. and Laſtly, From the great Sagacity of a 
Animals, in finding out and providing their Food, 
I. It is a great Act of the Divine Power and 
Wiſdom, as well as Goodneſs, to provide Food iol 
ſuch a World of Animals (a), as every where po 
2 ell 


(a) Paſtum animantibus large & copies? natura eum, gut cuigh 
aptus erat, comparavit. Cic. de Nat. Deor. I. 2. c. 47. 
Ille Deus eft,---- qui per totum orbem armenta dimiſit, qu gregiv 
ubique paſſim vagantibus pabulum præzutar. Senec, de Benef. 1. 


c. 6. (a) Titi 
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(eſs the Terraqueous Globe; on the dry Land, and 
in the Sea and Waters; in the Torrid and Frozen 
Zones, as well as the Temperate. That the tem- 
erate Climates, or at leaſt the fertile Valleys, and 
rich and plentiful Regions of the Earth, ſhould af- 
ford Subſiſtance to many Animals, may appear leſs 
wonderful perhaps; but that in all other the moſt 
unlikely Places for Supplies, ſufficient Food ſhould 
be afforded to ſuch a prodigious Number, and ſo great 
Variety of Beaſts, Birds, Fiſhes, and Inſects, is ow- 
ing to that Being, who hath as wiſely adapted their 
Bodies to their Place and Food, as well and carefully 
provided Food for their Subſiſtence there. | 

But I ſhall leave this Conſideration, becauſe it 


will be illuſtrated under the following Points ; and 


proceed, 1 

II. To conſider the Adjuſtment of the Quantity 
of Food, in proportion to the Eaters. In all places 
there is generally enough ; nay, ſuch a Sufficiency, 
33 may be ſtiled a Plenty; but not ſuch a Superfluity 
s to waſte and corrupt, and thereby annoy the 
World. But that which is particularly remarkable 


the moſt uſeful is the moſt plentiful, moſt univer- 
fal, eaſieſt propagated, and moſt patient of Wea- 
ther, and other Injuries. As the herbacious Eaters 
(or Inſtance) are many, and devour much; ſo the 
Pry-Land Surface we find every where almoſt na- 
rally carpeted over with Graſs, and other agreeable 
wiolſome Plants; propagating themſelves in a man- 


Weather, the Plough, or any Art. So likewiſe for 
ran, eſpecially ſuch as is moſt uſeful, how eaſil 
wit cultivated, and what a large Increaſe doth it 
produce? Pliny's Example of Wheat (a), is a ſuffi- 
| 515 cient 
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(a) Tritrco nibil eft fertilius : hoc ei natura tribuit, quoniam eo 
*Ime alat bominem ; utpote cùm & modio, ft fit aptum ſolum---== 
| 150 
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cient Inſtance in this Matter; which (as that cy. to on 
rious Heathen obſerves) being principally uſeful tg Wl what 
the Support of Man, is eaſily propagated, and in one, 
great Plenty: And an happy Faculty that is of it. Mear 
that it can bear either Extreams of Heat or Cold, diſpol 
ſo as ſcarce to refuſe any Clime. ed 
III. Another wiſe Proviſion the Creator hath WM Thing 
made relating to the Food of Animals, is, that ya. lie in. 
rious Animals delight in various Food (a) ; ſome in ſtead 
Graſs and Herbs; ſome in Grain and Seeds; ſome WM u{cful 
in Fleſh ; ſome in Inſects; ſome in this (+), ſome ¶ ot; 
in that; ſome more delicate and nice; ſome vo- recko: 
racious and catching at any thing. If all delighted to Ca 
in, or ſubſiſted only with one Sort of Food, there which 
would not be ſufficient for all; but every Variety that a1 
chuſing various Food, and perhaps abhorring that iſ the W 
which others like, is a great and wiſe Means that Diſeaſ 
every Kind hath enough, and oftentimes ſomewhat MI infinit 
to ſpare. | ung th 
It deſerves to be reckoned as an Act of the D- ome ] 
vine Appointment, that what is wholeſome Food uk 
5 | 5 toy Other 
. 5 133 = Earth ; 
por tures ir 
150 eh reddantur. Miſit D. Auguſto procurator ----ex uro gr Thu 
{wix credibile dictu) 400 paucis minùs germina. Miſit & Nermt and cle 
fimiliter 340 flipulas ex uno grano. Plin. Nat. Hiſt, 1. 18. c. 10, Animal 


(a.] Sed illa quanta benignitas Nature, qudd tam multa ad ve Pr ovide 
eendum, tam varia, tam jucunda gignit ; neque ea uno tempore ani 


wet ſemper & novitate delectemur & copia, Cic. de Nat, Deor afor dec 
. | | | of in th 
) Swammerdam obſerves of the Epbemeron- Morms, that theil bns ns 
Food is Clay, and that they make their Cells of the ſame. Up0 1; 0 
which Occafion he ſaith of Moths, that eat Wool and Fur, Tien all no 
are two Things very confiderable, 1, That the Cells they nate! Conſider 
themſelves, wherein they live, and with which (as their Huſ⸗ which 
Tortoiſe: lite) they move from Place to Place, they make of the Mat 7 
ter next at hand. 2. That they feed alſo on the ſame, therefore aul 

you find their Cells, or rather Coats or Caſes, to be made of Jeu 
green, blue, or black Cloth, you <vill alſo find their Dung «f the jal (a) Jes 

0 


Colour. Swam. Ephem, vita, publiſhed by Dr. Tyſon, oY 5 
f IO a) 74 
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to one, is nauſeous; and as a Poiſon to another; 
what is a fweet and delicate Smell and Taſte to 
Means all the Probifions the Globe affords are well 
liſpoſed of. Not only every Creature is well pro- 
vided for, but a due Conſumption is made of thoſe 
Things that otherwife would èncumber the World, 
lie in the Way, corrupt, rot, ſtink, and annoy, in- 
ſtead of cheriſhing and refreſhing it. For our moſt 
uſeful Plants, Grain, and Fruits, would mould and 
rot; thoſe Beaſts, Fowls, and Fiſhes, which are 
WT ccckoned among the greateſt Dainties, would turn 
WH to Carrion, and poiſoh us: Nay, thoſe Animals 
ich are become Carrion, and many other Things 
dat are noiſome, both on the Dry-Land, and in 
the Waters, would be great Annoyances, and breed 
Wl Diſeaſes, was it not for the Proviſion which the 
(WM infinite Orderer of the World hath made, by cau- 
ing theſe Things to be fweet, pleaſant, and whol- 
ſome Food to ſome Creature or other, in the Place 
where thoſe Things fall: To Dogs, Ravens, and 
other voracious Animals, for Inftance, on the 
Earth; and to rapacious Fiſhes, and other Crea- 
tures inhabiting the Waters. eg 
Thus is the World, in ſome meaſure, kept ſweet 
and clean, and at the ſame time, divers Species of 
Animals ſupply'd with convenient Food. Which 
Providence of Gop, particularly in the Supplies 


of in the Scriptures (a) ;- but whether for the Rea- 


ball not inquire. Thus our Saviour, Luke Xii. 24. 
inſider the Ravens ; for they neither ſow nor reap, 
which neither have Storehouſe, nor Barn, and God 

| feedeth 


2 


6 — 


(a) 7ob xxxviii. 41. Pſal. exlvii. 9. 
(a) Ariflot, 


one; is fœtid and loathſome to another: By which 


itorded the Ravens, is divers times taken Notice 


ons now hinted, or any other ſpecial Reaſons, I 
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184 O the Foop Book IV 
feedeth them. It is a manifeſt Argument of the Di- 
vine Care and Providence, in ſupplying the Wor 
with Food and Neceſſaries, that . ac- 
counted as unclean, and little regarded by Man 
deſtitute of Stores, and that live by Accidents, by 


Cyap 


Water 
Places 
ſome o 
Food © 
to the | 
ces (a) 


what falleth here and there; that ſuch a Bird, I ſay, 
ſhould: be provided with ſufficient Food ; eſpecially Fruits 
if that be true which Ariſtotle (a), Pliny (b), and of Inſe 
lian (c) report, of their unnatural Affection andi tte Cr 
Cruelty to their Young: * That they expel them de Ai 
with re 


ö a 1 \ C4 i 4 Wl | "IF . ＋ . 
drive them out of the Country.“ 
itants 
many ] 


from tl 


Thus having conſidered the wiſe Appointment 
of the Creator, in ſuiting the Variety of Food, t 
Variety of Animals ;. Let us in the 

IV. Place, Take a View of the peculiar Food 
which particular Places afford to the Creatures in 
habmins therein, ; i. 7... | 
It hath been already obſerved (d), That ever 
Place on the Surface of the Terraqueous Globe, i 

ſtocked with proper Animals, whoſe Organs 0 
Life and Action are curiouſly adapted to each re 
ſpective Place. Now it is an admirable Act of th 
Divine Providence, That every Place affords ; 


proper Food to all the ah, So reatures. therein 
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All the various Regions of the World, the differen (-) 4: 
Climates (e), the various Soils, the Seas, thy *"":: 
Waters und; n. 
—— * | — the Worl 
the 
(a) Ariſtot. 1.9. c. 31. Hift. Animal. 1 
( Pliny affirms this of the Crow as well as Raven: Cate this Exan 
emnes [i. e. Cornices] ex eodem genere pellunt nidis pullss, at . fruum 
 lare cogunt, ſicut & Corvi, qui----robuſtos ſuos fetus fugant . com 95 
gius. Nat. Hiſt, 1, 10. c. 12. 8 5 Þ * and do 
e) Var. Hiſt. by no 
(4) Chap. 9. LS : | other 
(e) Admiranda Nature di ſpenſatio eft, ut aliter, 01M Re 
modo, tempore, & induſtrid colatur terra ſeprentrionalis, 1": may be 


- ZEthiopia, &c, Quoad Aquilmares, boc certum «ft, in Pl 
| | { 
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Waters, nay our very Putrefactions, and moſt naſty 
places about the Globe, as they are inhabitated by 
ſome or other Animal, ſo they produce ſome proper 
Food or other, affording a comfortable Subſiſtence 
to the Creatures living there. I might, for Inſtan- 
ces (a) of this, bring the great Variety of Herbs, 
Fruits and Grains on the Earth, the large Swarms 
of Inſects in the Air, with every other Food of 
the Creatures reſiding in the Earth, or flying in 
the Air. But I ſhall ſtop at the Vaters, becauſe 
the Pſalmiſt, in the fore-cited civth Pſalm, ſpeaks 
with relation to the eſpecial Proviſion for the Inha- 
bitants of the Waters; and alſo by Reaſon that 
many Land- Animals have their chief Maintenance 
from thence, : | 

Now 


que agris Veftrogothorum, parte object NMeridionali plagæ, or- 
dum ſpatis 36 Dierum a ſemine prejrcto matu um colligi, boc eff, 
fine Junii uſque medium Auguſti, aliquands celerius. Ea namqtis 
maturitas ex ſoli natura, azriſque clementia, ac bumore lapillorium: 
froente radices, Solegue torrente, neceſſariꝰ provenit, ut ita naſcatur, 
a maturetur, taleſque ſpice ſex ordines in numero ariſtæ habent. 
Ol. Mag. Hiſt. I. 15. c. 8. Prata & paſcua tantd luxuriant gra- 
n:num ubertate ac diverſitate, ut neceſſum ſit inde arcere jumenta, ne 
nm herbarum eſu crepent, &c. Id. ib. I. 19. c. 36. | 
(a) Among the many noble Contrivances for Food, I cannot. 
lut attribute that univerſal Aliment, Bread, to the Revelation, 
or at leaſt the Inſpiration of the Creator and Conſervator of Man- 
kind; not only becauſe it is a Food uſed in all, or moſt Parts of 
the World ; but eſpecially becauſe it is' of incomparable Uſe in 
lhe great Work of Digeſtion, greatly aſſiſting the Ferment, or 
whatever cauſes the Digeſtion of the Stomach. Of which take 
this Example from the noble Mr. Boyle. He extracted a Men- 
: :ruum from Bread alone, that would work on Bodies more 
2 compact than many hard Minerals, nay even on Glaſs itſelf, 
: and do many Things that Agua fortis could not do ----- Yet 
: by no means was this ſo corrolive a Liquor as Ag. fort. or as the 
other acid Menſtruum. Vid. the ingenious and learned Dr. 


© may be met with. 
K a) Pal. 
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186 Of the Foop Bock IV. 
Now one would think, that the Waters were x 
very unlikely Element to produce Food for ſo grea 
a Number of Creatures, as have their Subſiſtence 
from thence. But yet how rich a Promptuary 15 
it, not only to large Multitudes of Fiſhes, but al 
to many amphibious Quadrupeds, Inſects, Reptiles 
and Birds! From the largeſt Leviathan, which the 
Pſalmiſi ſaith (a) playeth in the Seas, to the ſmal- 
leſt Mite in the Lakes and Ponds, all are plentiful. 
ly provided for; as is manifeſt from the Fatneſs of 
their Bodies, and the Gaiety of their Aſpect and 
Actions. | 
And the Proviſion which the Creator hath made 
for this Service in the Waters is very obſervable; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, par- 
_ ticularly of many of the Inſect-Kind, not only o 
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ſuch as are peculiar to the Waters, but alſo of ma- 3 
ny appertaining to the Air and the Land, who, byMiſei:; u 
their near Alliance to the Waters, delight to be . 4 
about them, and by that Means become a Pre, WW." 


and plentiful Food to the Inhabitants of the Wa at this 
ters. And beſides theſe, what prodigious Shoals Miſenccive | 
do we find of minute Animals, even ſometimes dif- 3 
colouring the Waters \b)! Of theſe (not only in Thet: « 
the Water, but in the Air and on Land) I hae! 


a up as the 
always thought there was ſome more than ord- len, ;: 


nary sich are 

3 =. (a) Beſ 

2 9 5 N other Ani 
(a) Fſal. civ. 26. out a Mic. 
(e) The Inſects that for the moſt part diſcolour the Waters, (um on t 
are the ſmall InſeQs of the SHhrimp - xind, called by Sun, iizious N 
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Pulex aguaticus arboreſcens, Theſe I have often ſeen ſo numerous 
in ſtagnating Waters in the Summer-Months, that they have 
changed the Colour of the Waters to a pale or deep Red, ſome- 
times a Yellow, according to the Colour they were of, Of thu 
| Swammerdam hath a pretty Story told him by Dr, Florence Sclihl, 


viz. Se aliquands Studiis intentum, magno quodam & horrific 1 
6 wife 


(x40. XI. of ANIMALS. 187 


nary Uſe intended by the All-wiſe Creator, And 
having bent many of my Obſervations that Way, 
| have evidently found it accordingly to be. For 
be they never ſo numberleſs or minute, thoſe Ani- 
mals ſerve for Food to ſome Creatures or other. 
Even thoſe Animalcules in the Waters, diſcover- 
dle only with good Microſcopes, are a Repaſt to 
MS others there, as I have often with no leſs Admi- 
ration than Pleaſure ſeen (a). 

; | But 
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% turbatum, & fimul ad cauſam ejus inquirendam excitatum ; 
% + vir eum in fi nem ſurrexiſſe, chm Ancilla ejus pane exani- 
ms adcurreret, & multo cum ſingultu referret, omnem Lugduni | Ba. 
_ torum] aguam eſſe mutatam in ſanguinem. The Cauſe of which, 
oon Examination, he found to be only from the numerous Swarms 
RO of thoſe Prices. V. Swamm. Hiſt, Inſect. p. 70, 
The Cauſe of this great Concourſe and Appearance of - thoſe 
little Inſects, J have frequently obſerved to be to perform their 
Not; which is commonly about the latter End of May, and in 
ene. At that Time they are very venereous, friſking and catch- 
| ing at one another; and many of them conjoined Tail to Tail, 
ait their Bellies inclined one towards another. | 
p At this Time alſo they change their Skin or Slauzh, which 1 
 WWMconceive their rubbing againſt one another mightily promoteth. 
And what if at this Time they change their Quarters ? Vid. Book 
"VIII. Chap. 4. Note (a) Page 364. | 8 
N Theſe (mall Inſects, as they are very numerous, ſo are Food 
o WW many Water-Animals. I have ſeen not only Daces ſhovel them 
up as they ſwim along the Waters, but divers Inſects alſo devour 
tiem, particularly ſome of the middle-ſized Sguillæ aguaticæ, 
which are very voracious Inſects. 

(a) Beſides the Pulices laſt mentioned, there are in the Waters 
ther Animalcules very numerous, which are ſcarce viſible with- 
out a Microſcope. In May, and the Summer Months, the green 
dum on the Top of ſtagnating Waters, is nothing elſe but pro- 
ligious Numbers of theſe Animalcules: So is likewiſe the green 
Colour in them, when all the Water ſeems green. Which Ani- 
malcules, in all Probability, ſerve for Food to the Pulices Aquatici, 
and other the minuter Animals of the Waters. Of which I gave 
a pregnant Inſtance in one of the Nymphe of Gnats, to my Friend 
the late admirable Mr. Ray, which he was pleaſed to publiſh in ; 
be laſt Edition of his Wiſdom of God in the Creation, p. 430. } 

1 „ | (a) Nit | 
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maketh Uſe (a). Animals muſt be fed, and they 


fed eft ipſius artifex per eam, qud preditus eſt, Rationem: aper 
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But now the uſual Objection is, that Neceſſt CHAP 


plainly 
dom, | 
neſs of 
divers . 
nauſeo1 


make uſe of what they find : In the deſolate Regi 
ons, and in the Waters, for Inſtance, they feed up 
on what they can come at; but, when in greats 
Plenty, they pick and chuſe. 

But this Objection hath been already in ſome 
Meaſure anſwered by what hath been ſaid ; whic 


plain] 


a) Nil aded quomam natum'ſt in Corpore, ututi 
Poſſemus, fed quod natum'ft, id procreat uſum, 
And afterwards, | 
Propterea capitur Cibus, ut ſuffulciat artus, 
Et recreet wirets interdatus, atque patentem 
Per membra ac wenas ut amorem obturet edendi. 

And after the ſame Manner he diſcourſeth of Thirſt, and diver 
other Things, Vid. Lucret. J. 4. v. $31, &c. 

Againſt this Opinion of the Epicureans, Galen ingeniouſly argue 
in bis Diſcourſe about the Hand, Non enim Manus ipſæ (ſit 
be) bominen artes docuerunt, ſed Ratio. Manus autem ipſæ ſur 
artium organa; ſicut Lyra muſici - Lyra muſicam non docuit 


and the 
will det 
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autem non pe teſt ex arte abſque ergants, ita & una quælibet anin 
facultates quaſdam a ſua ipfius ſubſtantia obtinet, - - Qudd autem ci 
poeris particulæ animam non impellunt,--- - manifeſt? widere licet, 
animalia recens nata conſideres, que quidem prits agere conantur 
guam perfectas habeant particulas. Ego namqgue Bovis witulum cor 


nibus petere conantem ſæ penumero vidi, anteguam ei nata eſſent e Let 
nuaz Er pullum Equi calcitrantem, & c. Omne enim animal ſul. 
spfius Anime ſacultates, ac in quos uſus partes ſue polleant maxi mn ever 
me, nullo doctore, præſentit.——- ud igitur ratione dici poteſt, aui to the 
malia part ium uſus d partibus decert, cam & antequam illas habeant for the 
fc cognoſcere wideantur ? Si igitur Ova tria acceperis, unum Apuile 8 
alterum Anatis, reliquum Serpentis, & calore modico foveris, ani elving 
ſiague excluſeris ; illa quidem alis vclare conantia, anteguàm war 
Poſſint; hoc autem revelvi widebis, & ſer pere affectans, quamii 
molle achuc & invalidum fuerit. Et fi, dum perfecta erunt, i 
und eademque domo nutriveris, deinde ad locum ſubdialem ducta em (a) Al. 
feris, Aguila quidem ad ſublime; Anas autem in paludem ; ---- Hurt, 
pens verò ſub terrd irrepet Animalia quidem mihi widentur Me agu. 
eura magis quam Ratione artem aliquam . N arti ficioſa] Dietas 7 
ercere: Apes fingere alveolos, &c. Galen, de uſu Part. N ! b - pen 
: 2 , 0 
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phinly argues Deſign, and a ſuper- intending Wiſ- 
dom, Power and Providence in this ſpecial Buſi- 
ness of Food. Particularly the different Delight of 
divers Animals in different Food, ſo that what is 
nauſeous to one, ſhould be Dainties to another, 
z 2 manifeſt Argument, that the Allotment of 
Food is not a Matter of mere Chance, but en- 
| taled to the very Conſtitution and Nature of Ani- 

mals; that they chuſe this, and refuſe that, not 

by Accident, or Neceſſity, but becauſe the one 

b a proper Food, agreeable to their Conſtitution, 

and ſo appointed by the infinite Contriver of their 

Bodies; and the other is diſagreeable and injurious 

to them. | 

But all this Objection will be found frivolous, 
and the Wiſdom and Deſign of the great Creator 
vill demonſtratively appear, if we take a Survey, 
V. Of the admirable and curious Apparatus in 
zl Animals, made for the Gathering, Preparing, 
end Digeſtion of their Food. From the very firſt 
„ Entrance, to the utmoſt Exit of the Food, we 
find every Thing contrived, made and diſpoſed 
vith the utmoſt Dexterity of Art, and curiouſly 
adapted to the Place the Animal liveth in, and th 
Food it is to be nouriſhed with. - 
Let us begin with the Mouth. And this we find, 
in every Species of Animals, nicely conformable 
to the Uſe of ſuch a Part; neatly ſized and ſhaped 
for the catching of Prey, for the gathering or re- 
caving Food (a), for the Formation of Speech, 
| 4 and 


5 
a 


(a) Alia dentibus predantur, alia angulbus, alia roftri aduncitate 
crpunt, alia latitudine [ejuſdem] ruunt, alia acumine excavant, 
a ſugunt, alia lamburt, forbent, mandunt, worant, Nec minor 
wrietas in pedum miniſterio, ut rapiant, diſtrabant, teneant, pre- 
nant, pendeant, tellurem ſcabere non cęſſent. Plin. Nat. Hiſt. 1. 10. 


„ 71. 
„„ (a) Be- 
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and every other ſuch like Uſe (a). In ſome Crea- 


tures it is wide and large, in ſome little and nar. 
row ; in ſome with a deep Inciſure up into the 
Head (5), for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and troubleſome Food; in others with a much 
ſhorter Incifure, for the gathering and holding of 
herbaceous Food, 

In Inſects it is very notable. In ſome forcipa- 
ted, to catch hold and tear their Prey (c). In fome 

| acu- 


—_ ——— 


mn. 


(a) Becauſe it would be tedious to reckon. up the Bones, 
Glands, Muſcles, and other Parts belonging to the Mouth, it 
ſhall ſuffice to obſerve, that, for the various Services of Man's 
Mouth, beſides the Muſcles in common with other Parts, there 
are five Pair, and one ſingle one proper to the Lips only, as Dr, 
Gibſon reckons them : But my moſt diligent and curious Friend the 
late Mr. Coxeper, diſcovered a ſixth Pair. And accordingly Dr, 
2 reckons ſix Pair, and one ſingle one proper to the Lips, 
+ Jo e. 13. | 

(3) Galen deſerves to be here conſulted, who excellently argues 
againſt the caſual Concourſe of the Atoms of Epicurus and Aſcle- 
piades, from the provident and wiſe Formation of the Mouths 
of Animals, and their Teeth anſwerable thereto. In Man, his 
Mouth without a deep Inciſure, with only one canine Tooth on 
a Side, and flat Nails, becauſe, ſaith he, Hic Natura certd ſciebat, 
ſe animal manſuetum ac civile effingere, cui robur & wires eſſent ex 
ſapientid, non ex corporis fortitudine, But for Lions, Nef und 
- Dogs, and all ſuch as are called Kapxar'd ores, (or having 


ſharp, ſerrated Teeth) their Mouths are large, and deep cut; 
Teeth ſtrong and ſharp, and their Nails ſharp, large, firong and 
round, accommodated to holding and tearing. Vid. Galen. de U. 

Part. l. 11. ©. 9. h 
(e) Among Inſects, the Sguilla aguaticæ, as they are very Ns 
pacious, ſo are accordingly provided for it: Particularly the 
Squilla aquatica maxima recurva (as I call it) who hath ſomewhut 
terrible in its very Aſpect, and in its Poſture in the Water, eſpe- 
cially its Mouth, which is armed with long, ſharp Hooks, with 
which it boldly, and greedily catcheth any thing in the Waters, 
even. one's Fingers. When they have ſeized their Prey, they 
will fo tenaciouſly hold it with their forcipated Mouth, that = 
| Vi 
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zculeated, to pierce and wound Animals (a), and 
dock their Blood. And in others ſtrongly rigged 
um Jaws and Teeth, to gnaw and ſcrape out their 
Food, to carry Burdens (, to perforate the Earth, 
Lea the hardeſt Wood, yea, even Stones themſelves, 


| for 
f 
0 vill not part therewith, even when they are taken out of the 


Waters, and jumbled about in one's Hand, I have admired at 
their peculiar Way of taking in their Food ; which is done by 
piercing their Prey with their Forcipes (which are hollow) and 
fucking the Juice thereof through them. 8 

The Szuilla here mentioned, is the firſt and ſecond in IMouffer"s 
Theat, Inſect. J. 2. c. 37. | 

(a) For an Inſtance of Inſects endued with a Spear, I ſhall, 
for its Peculiarity, pitch upon one of the ſmalleſt, if nct the 
very ſmalleſt of all the Gnat-kind, which I call, Culex minimas ni- 
gricaus maculatus ſanguiſuga, Among us in Ye, they are called 
Nidivts ; by Mouffet, Midges. It is about one tenth of an Inch, 
or ſomewhat more, long, with ſhort Artennæ, plain in the Fe- 
male, in the Male feather'd, ſomewhat. like a Bottle- Bruſh, It 
is ſpotted with blackiſh Spots, eſpecially on the Wings, which 
extend a little beyond the Body, It comes from a little ſlender 
Fel-ike Worm, of a dirty white Colour, ſwimming in ſtagnating 
Waters by a wrigling Motion; as in Fig. 5 5 
Its Aurelia is ſmall, with a black Head, little ſhort Horns, a 
ſpotted, ſilender, rough Belly, Vid. Fig. 6. It lies quietly on the 
Top o the Water, now and then gently wagging itlelf, this way 
and that, | 

Theſe Grats are greedy Blood-Suckers, and very troublefome, 
where numerous; as they are in ſome Places near the Thames, 
particularly in the Breach- Waters, that have lately befallen near 
us, in the Pariſh of Dagenham ; where I found them fo vexatious, 
that I was glad to get out of thoſe Marſhes, Yea I have ſeen 
Horſes ſo ſtung with them, that they have had Drops of Blood ail 
over their Bodies, where they were wounded by them. 

{ have given a Figure (in Fig. 7.) and more particular Deſcrip- 
tion of the Gnats, becauſe, although it be common, it is no 
where taken Notice of by any Author I know, except Monet, 


ln * | ſuppoſe, means theſe Gnats, which he calls Midges, c. 13. 
It 82. | 

en, % Hornets and Waſps have ſtrong Jaws, toothed, wherewith 
hey they can dig into Fruits, for their Food; as alſo gnaw and ſcrape 
bf Wood, whole Mouthfuls of which they carry away to make their 
Wl 791 | 


Combs. Vid infr. Chap, 13. Note (a) p. 238. 
K 4. (2) Mon- 
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for Houſes (a) to themſelves, and Neſts for their 
Young. : 

And laſtly, in Birds it is no leſs remarkable, In 
the firſt Place, it is neatly ſhaped for piercing the 


Air, and making Way for the Body thro? the airy 


Regions. In the next Place, it is hard and horny, 
which is a good Supplement for the want of Tecth, 
and cauſeth the Bill to have the Uſe and Service 
of the Hand. Its hooked Form is of great Uſe 
to the rapacious Kind (5), in catching and holding 


their Prey, and in the Comminution thereof by 


tearing ; to others it is no leſs ſerviceable to their 
Climbing, as well as neat and nice Comminution 
of their Food (c). Its extraordinary Length and 
Slenderneſs is very uſeful to ſome, to ſearch and 
grope for their Food in mooriſh Places (4); as 


its Length and Breadth is to others to hunt and 


ſearch 


9. — 


(a) Monſieur de la Yoye tells of an ancient Wall of Free - Stone 
in the Benedectines-Abbey at Caen in Normandy, fo eaten with 
Worms, that one may run one's Hand into moſt of the Cavities: 
That theſe Worms are ſmall and black, lodging in a greyiſh Shell; 
that they have large flattiſh Heads, a large Mouth, with four 
black Jaws, @c. _Ph:l, Tranſ, No 18. | 

(5) Pro tis [Labris] cornea & acuta Volucribus Roſira. aden 
rapto wiventibus aduncd; collecto, recta: berbas ruentibus [imumgut 
lata, ut Suum generi. FJumentis vice manũs ad colligenda pabula; 
ora apertiora laniatu viventibus. Plin, Nat. Hiſt, 1. 11. c. 37. 

(c) Parrets have their Bills nicely adapted to theſe Services, 


| being hooked, for climbing and reaching what they have Occ 
ſion forz and the lower Jaw being compleatly fitted to the Hooks 
of the upper, they can as minutely break their Food, as other 


Animals do with their Teeth. 


(a) Thus in Woodeocks, Snipes, & e. who hunt for Worms in 
mooriſh Ground, and, as Mr, Willoughby ſaith, live alfo on the 
fatty unctuous Humour they ſuck out of the Earth. So alſo the 
Bills of Curlews, and many other Sea-Fowl, are very long, bo 
enable them to hunt for the Worms, Sc. in the Sands on the Sea · 


(a) Ducks, 


ſhore, which they frequent, 
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ſearch in muddy Places (a): And the contrary 
Form, namely, a thick, ſhort, and ſharp-edged 
Bill, is as uſeful to other Birds, who have occaſion 
to huſk and flay the Grains they ſwallow. But it 
would be endleſs, and tedious, to reckon up all 
the various Shapes, and commodious Mechaniſm 
of all; the Sharpneſs and Strength of thoſe who 
have occaſion to perforate Wood and Shells (b) ; 
the Slenderneſs and Neatneſs of ſuch as pick up 
ſmall Inſects; the Croſs-Form of ſuch as break 
up Fruits (c); the compreſſed Form of others (d), 
with many other curious and artificial Forms, all 
ſuited to the Way of Living, and peculiar Occa- 
ſons of the ſeveral Species of Birds. Thus much 
for the Mouth, | 5 b 
Let us next take a ſhort View of the Teeth (e . 
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(a) Ducks, Geeſe, and divers others, have ſuch long broad Bills, 
to quaffer and hunt in Water and Mud; to which we may rec- 
kon the uncouth Bill of the Spoorz- Bl: But that which deſerves 
particular Obſervation in the Birds named in theſe two laſt Notes 


bſeover their Food out of Sight; of which {ee Boot VII. Chap, 2. 
Note (a) Page 344. 8 
(6) The Picus Viridis, or Green Moodſpite, and all the Vood- 
Prckers, have Bills curiouſly made for digging Wood, ſtrong, 
lard, and ſharp, A neat Ridge runs along the top of the green 
1 Bill, as if an Artiſt had deſigned it for Strength and 
Neatneſs. N | h | | 
e) The Loxia, or Croſs-Bil/, whoſe Bill is thick and ſtrong, 
with the Tips croſſing one another ; with great Readineſs breaks 
open Fir-cones, Apples, and other Fruit, to come at their Ker- 
nels, which are its Food, as if the croſſing of the Bill was deſigned 
for this Service. | | 
(d) The Sea- Pie hath a long, ſharp, narrow Bill, compreſſed 
de- ways, and every way ſo well adapted to the raiſing Limpets 
hom the Rocks, which are its chief, if not only Food, that Na- 
ure, or rather the Author of Nature, ſeems to have framed it 
purely for that Uſe. | | | | 
le) Thoſe Ani mals aubich haue Teeth on both Faws, have out cn 
mach; buz moſt of thoſe which have no upper Teeth, or nere at 
% lere three Stomacbs; as in Beaſts, the Paunch, the Read, __ 
K 5 ? 


3, the Nerves going to the End of their Bills, enabling them to 
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In which their peculiar Hardneſs (a) is remarka- 


ble, their Growth (b) alſo, their firm Inſertion MI tbei. 
and Bandage in the Gums and Jaws, and their ya- ſider 
rious Shape and Strength, ſuited to their various Ml lar 


Occaſions and Uſe (c); the foremoft weak and 
fartheſt from the Center, as being only Preparer 
to the reſt ; the others being to grind and mince, 
are accordingly made ſtronger, and placed nearer 


then = 
— k 1òꝛů—— — — Stone - 
| | fer the 
the Feet; and in all granivorous Birds, the Crop, the Echinus, and _ 
the Gizard. For as chewing is to an eaſy Digeſtion, ſo is ſwalloy- (a) 
ing whole to that which is more laborious, Dr. Grew's Coſmol. Wl 2777 
Sacr. e. 5. fe. 14. M. Va 
(a) F. Peyer faith, the Feeth are made of convolved Skins (3) 
| hardened ; and if we view the Grinders of Deer, Horſes, Sheep, ke. lieht i. 
we ſhall find great Reaſon to be of his Mind. His Obſervations 3 
are, Mirum autem eos (i. e. Dentes) cam primam è pelliculis imbri . boldin- 
catim convolutis & muco viſcido conſtarent, in tantam dirigeſcere ſuli comm 
ditatem, qug ofa cuncta ſuperet. Idem fit etiam in Officulis Grail Birds. 
forum, & . Separatione factd, per membranas conditur Mag hy ſupp 
na locellis, gquos formant laminæ tenues, ac durinſculæ ad Denti: ade or: 
guram antea divinitns compoſite. J. Pever Merycol. I. 2. c. 8. Papill. 
(b) Qui autem (i. e. Dentes) renaſcuntur, minime credendi ſun * 
a facultate aligud plaſtica Brutorum denud formari, ſed latentes tan they ca 
tummodo in conſpectum producuntur aug mento molis effiuente ſuci v0 Tee 
Id. ibid. | | Parts fe 
(e) From theſe, and other like Conſiderations of the Teeth 1 
Galen infers, That they muſt needs be the Work of ſome wil 0 1 
provident Being, not Chance, nor a fortuitous Concourſe of An os hn. 
For the Confirmation of which he puts the Caſe, That ſuppol ind hol 
the Order of the Teeth ſhould have been inverted, the Grind. io 
ſet in the room of the Juciſors, &c. (which might as well ha nails 
been, had not the Teeth been placed by a wiſe Agent) in this Caſe 3 
What Uſe wovld the Teeth have been of? What Confuſion Þ Throat 
ſuch a ſlight Error in their Diſpoſal only? Upon which he tom of 
gues, At fi quis choream bominam 32 (the Number of the Tei ler uf. 
ordine diſpoſuit, eum ut hominem induſtrium laudaremus : cum d 5 
Dentium cbeream Natura tam belle exornarit, nonne ipſam qu! dence ar 
laudabimus ? And then he goes on with the Argument, from tl That c 
Sockets of the Teeth, and their nice fitting in them, which bein ot ab), 
no leſs accurate y done, than what is done by a Carpentel, nd th. 


Stone 
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the Center of Motion and Strength. Likewiſe 

their various Form (a), in various Animals, is con- 
fderable, being all curiouſly adapted to the pecu- 

| Jar Food (b), and Occaſions of the ſeveral Species 

| of Animals (c). And laftly, the temporary De- 
fett of them (d), is no leſs obſervable in Children, 
To, | | and 


Stone-Cutter, in fitting a Tenon into a Mortice, doth as well in- 
fer the Art and Act of the wiſe Maker of Animal Bodies, as the 
other doth the Act and Art of Man. And ſo he goes on with o- 
ther Arguments to the ſame Effect. Galen de U, Part |, 11. c. 8. 

(a) A curious Account of this may be found in an Extract of a 
Letter concerning the Teeth of divers Animals, Printed at Parts, in 
M. Vaugnion's Compleat Body of Chirurg. Oper. Chap. 53. 

(5) As it hath been taken Notice of, that various Animals de- 
light in various Food; fo it conſtantly falls out, that their Feeth 
are accordingly fitted to their Food; the Rapacious to catching, 
holding, and tearing their Prey; the Herbaceous to Gathering and 
Comminution of Vegetables: And ſuch as have no Teeth, as 
Birds, their Bill, Craw, and Gizard, are aſſiſted with Stones, 
to ſupply the Defect of Teeth, But the moſt conſiderable Exam- 
ple of this Kind is in ſome Families of the Inſet- Tribes, as the 
Papillio-Nind, &c. who have Teeth, and are voracious, and live 
on tender Vegetables in their Nympha, or COL State, when 
they can only creep; but in their mature Papilli 
no Teeth, but a Proboſcis, or Trunk, to ſuck up Honey, Sc. their 
Parts for gathering Food, as well as their Food, being changed, as 
ſoon as they have Wings, to enable them to fly to it. 

(e) It is remarkable in the Teeth of Fiſhes, that in ſome they 
are ſharp, as alſo jointed, ſo as to fall back, the better to catch 
ind told their Prey, and to facilitate its Paſſage into the Stomach : 
do in others they are broad and flat, made to break the Shells of 
Snails and Shell. Fiſh devoured by them. Theſe Teeth, or 
Breakers, are placed, in ſome, in the Mouth; in ſome, in the 
Throat; and in Lobfers, &c. in the Stomach itſelf ; in the bot- 
tom of whoſe Stomachs are three of thoſe Grinders, with pecu- 
liar Muſcles to move them. „„ | 

(d) What is there in the World can be called an Act of Provi- 
dence and Deſign, if this temporary Defe& of Teeth be not ſuch ? 
That Children, for Inſtance, ſhould have none whilſt they are 
not able to uſe them, but to hurt themſelves, or the Mother; 
end that at the very Age when they can take in more ſubſtantial 
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and ſuch young Creatures, where there is no Oc- 
caſion for them; but they would be rather an An- 
noyance to the tender Nipples and Breaſts. 

From the Teeth, the grand Inſtruments of Mz. 
ſtication, let us proceed to the other miniſterial 
Parts. And here the Parotid, Sublingual, and 
maxillary Glands, together with thoſe of the Cheeks 
and Lips, are conſiderable ; all lodged in the moſt 
convenient places about the Mouth and Throat, to 


afford that noble digeſtive ſalival Liquor, to be 


mixed with the Food in Maſtication, and to moiſten 
and lubricate the Paſſages, to give an eaſy deſcent 
to the Food. The commodious Form alſo of the 
Jaws, deſerves our Notice; together with the 
ſtrong Articulation of the lowermoſt, and its Mo- 
tion. And laſtly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the ſeveral Muſcles and Tendons (3), all mi- 
niſtring to this ſo neceſſary an Act of Life, 2 


Maſtication is; they are ſuch Contrivances, ſuch 


Works, as plainly fet ſorth the infinite Workman's 

Care and Skill. | 
Next to the Mouth, the Gullet preſenteth itſelf; 
in every Creature well-ſized to the Food it hath 
occaſion to ſwallow ; in ſome but narrow, in others 
a3 


——— — 1 


Food, and live without the Breaſt, and begin to need Feeth, for 
the ſake of Speech; that then, I ſay, their Teeth ſhould begin to 
appear, and gradually grow, as they more and more ſtand in need 
of them. | 

(a) It would be endleſs to particularize here, and therefore | 
ſhall refer to the Anatomiſts; among the reſt, particularly to 
Galen, for the ſake of his Deſcant upon this Subject. For having 
deſcribed the great Accuracy of the Contrivance and Make of these 
Parts, he ſaith, Haud ſcio an hominum fit ſobriorum ad Fortuna 
opificem id revecare: aliogui quid tandem erat, quod cum Providentid 
atgue Arte efficitur © Omnins enim hoc ei contrarium eſſe debet, qui 
cafa ac fortui:d fit, Galen, de Uſ. Part. I, 11. c. 7, ubi _ 
(a) Te 
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as large and extenſive (a); in all exceedingly re- 
markable for the curious Mechaniſm of its Muſcles, 
and the artificial Decuſſation and Poſition of their 
Fibres (b). „ i 
And now we are arrived to the grand Recep- 
tacle of the Food, the Stomach ; for the moſt part 
3s various as the Food to be convey'd therein. 
And here T might deſcribe the admirable Mecha- 
niſm of its Tunicks, Muſcles, Glands, the Nerves, 
Arteries, and Veins (c); all manifeſting the ſu- 
per-eminent Contrivance and Art of the infinite 
ES Work- 


(a) The Bore of the Gullet is not in all Creatures alike anſtverable 
to the Body or Stomach, As in the Fox, which both feeds on Bones, 
ard ſwallows whole, or with little chewing ; add next in a Dog, 
and other oſſi vorous Quadrupeds, tis very large, viz. to prevent a 
Contuſion therein, Next in a Horſe, which tho' be feeds on Graſs, 
yet ſwallows much at once, and ſo requires a more open Paſſage. 
But in a Sheep, Rabbit, or Ox, which bite ſhort, and ſwallow leſs 
at once, *tis ſmaller, And in a Squirrel, ſtill leſſer, both becauſe be 
eats fine, and to keep him from diſgorging his Meat upon bis Gen 
ing Leaps, And ſo in Rats and Mice, which often run along Walls, 
with their Heads downwards, Dr. Grew's Comp. Anat, of Stom. 
| and Guts, Chap. 5. 

(b) Of this ſee Dr. Villis's Pharm, Rat. Part 1. ſeR. 1. c. 2. 
Steno alſo, and Peyer. Mery. I. 2. | | 

The Deſcription theſe give of the muſcular Part of the Gullet, 
the late ingenious and learned Dr. Drake faith, is very exact in 
n but not in Men. In Men, * Coat (hg ſecond of 
the Gullet) conſeſts of two fleſhy Lamellae, [ihe tauo diſtin? Muſ- 
cles. The — AL 0g of ſtrait longitudenal Bags 
ive inner Order of Fibres is annular, without any obſervable Angles. 
-e Uſe of this Coat, and theſe Orders of Fibres, is to promote 
Dezlutition ; of which the Longitudinal,- --- ſhorten the Oeſophagus , 
and ſo mate its Capacity larger, to admit of the Matter to be ſwat- 
inved, The Annular, on the contrary, contract the Capacity, and 
hele (Jing behind the deſcending Aliment, preſs it downwards, Drake's 
nan Anat. Vol. 1. I. 1. c. 9. 

e e) See Villis, ibid. Cooper's Anat. Tab, 35. and many other 
quid Authors, | | | 
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of the Stomachs of all Creatures, to diſſolve (3) al duc 


Workman (a); they being all nicely adjuſted to 
their reſpective Place, Occaſion, and Service. 
might alſo inſiſt upon that moſt neceſſary Office of ©* 
Digeſtion; and here conſider that wonderful Faculty 


the ſeveral ſorts of Food appropriated to their Spe- 5 
cies ; even ſometimes Things of that Conſiſtency a an 
ſeem inſoluble (c); eſpecially by ſuch ſceming]y mn 
ſimple and weak Menſtruums as we find in their N 
Stomachs: But I ſhall only give theſe Things x q : 
bare Mention, and take more particular notice of 7 


the ſpecial Proviſion made in the particular Species "as 
of Animals, for the Digeſtion of that ſpecial Food . 
appointed them. | | 

h And 


8 2 2 _ 2 on —— 


—y—v — — 


(a) Promptuarium autem boc, alimentum unt verſum excipien, 
ceu Divinam, non Humanum fit opificium. Galen de Uſ. Patt, 
6 8 | HR”. 

(6b) How great a Comprehenſion of the Nature of Things did it 


require, to make a Menſtruum, that ſhould corrode all forts of Fi tear 
coming into the Stomach, and yet not the Stomach itſelf, which is al 
Fl:ſh * Dr. Grew's Coſmol. Sacr, c. 4. 

(c) The Food of the Caftor being oftentimes, if not always, — 
dry Things, and hard of Digeſtion, ſuch as the Roots and Bark (a) 
of Trees, tis a wonderful Proviſion made in that Creature's Ste- Flip 
mach, by the digeſtive Juice lodged in the curious little Cels "gp 

there. A Deſcription of whoſe admirable Structure and Order mi) N 
de found in Blafius from Wepfer ; concerning which he faith, Jr . 
quibus Mucus reconditus, non ſecus ac Mel in Fawvis,---- Ninzrin a 
guia Caſtoris alimentum exſuccum, & cou difficillimum eſt, jajttt little f 
tiſſimus & ſumme admirandus in 25 eribus rerum Cordii, 1 
B. O. M. ip, pulcherrimd iſtd & affabre fact ftruturd beniguli, eaſy Re 
proſpexit, ut nunquam deefſet Fermentum, quod ad ſolvendun, T requiſi 

comminuendum alimentum durum & aſperum par foret, Vide Bla. 3 
Anat. Animal. c. 10. Confer etiam Act. Erud. Lipſ. Ann, 16b Chip 
p. 360. * 1 +l (6) 

Moſt of our modern Anatomiſts and Phyſicians attribute D. liarly 
geſtion to a diſſolving Menffruum ; but Dr. Drake takes it to i Prot. b 
rather from fermentative, diſſolving Principles in the Aliment" Bet v 
ſelf, with the Concurrence of the Air and Heat of the Bcdy; 4 (c) * 
in Dr. Papin's Digeſter. Vide Dr, Anat, Vol. 1. c. 14. wy Stones, 

5 a) 40 : 
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And in the firſt Place it is obſervable, that, in 
every Species of Animals, the Strength and Size 
of their Stomach (a) is conformable to their Food. 
duch whoſe Food is more delicate, tender, and 
nutritive, have commonly this Part thinner, weaker, 
and leſs bulky 3 whereas ſuch whoſe Aliment is leſs 
nutritive, or whoſe Bodies require larger Supplies 
to anſwer their Bulk, their Labours, and waſte 
of Strength and Spirits, in them it is large and 
ſtrong. 

8 very remarkable Thing in this Part, is, 
the Number of Ventricles in divers Creatures. In 
many but one; in ſome two or more (5). In 
ſuch as make a ſufficient Comminution of the Food 
in the Mouth, one ſuffices. But where Teeth are 
wanting, and the Food dry and hard, (as in 
granivorous Birds), there the Defect is abundant- 
ly ſupply'd by one thin membranaceous Ventri- 
cle, to receive and moiſten the Food, and ano- 
ther thick, ſtrong, muſcular one, to grind and 
tear (e) it. But in ſuch Birds, and other Creatures, 


OT . . 


—— 


. 


(a) All carnivorous Quadrupeds have the ſmalleſt Ventricles, 
Fleſh going fartheſt. Thoſe that feed on Fruits, and Roots, bawe 
them of a middle Size, Yet the Mole, becauſe it feeds unclean, 
hath a very great one. Sheep and Oxen, which feed on Graſs, 
have the greateſt. Yet the Horſe (and for the ſame Reaſon the 
Coney and Hare) tho* Graminiverous, yet comparatively have but 
little ones, For that a Horſe is made for Labour, ana both this, 
and the Hare, for quick and continued Motion; for which, the moſ# 


1755 eaſy Reſpiration, and ſo the freeſt Motion of the Diaphragm, is very 
, J requiſite ; which yet could not be, ſhould the Stomach ke big and 
08 cumberſome upon it, as in Sheep and Oxen it dath, Grew, ibid. 


Chap, 6. | 
(5) The Dromedary hath four Stomachs, one whereof is pecu- 
larly endowed with about twenty Cavities, like Sacks, in all 
Probability for the holding of Water, Concerning which, ſee 
Bok VI. Chap. 4. Note (a), 2p. 324. 

(e) To aſſiſt in which Office, they ſwallow ſmall angular 
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whoſe Food is not Grain, but Fleſh, Fruits, In. 
ſects, or partly one, partly the other, there their 
Stomachs are accordingly conformable to their 
Food (a), ſtronger or weaker, membranaceous or 


muſcular, 


But as remarkable a Thing as any in this Part of 
Animals, is, the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures, 
The very Act itſelf of Rumination, is an excellent 
Proviſion for the complete Maſtication of the Food, 
at the Reſting, leiſure Times of the Animal. But 
the Apparatus for this Service, of divers Ven- 
tricles for its various Uſes and Purpoſes, together 
with their curious Mechaniſm, deſerves great Ad- 
miration (b). 


Having thus far purſued the Food to the Place, 


here, by its Reduction into Chyle, it becomes 
8 * Aue for the Body; I might next trace 
it through the ſeveral Mæanders of the Guts, the 


Lafeals, and ſo into the Blood (c), and after- 


wards 


_w— wu 


— 


JF 4 ; Wr neck, which 

irds ; but in the Gizard of the Tynx, or Wryneck, 
e fall oa of Ants, I found not one Stęne. So in that of the 
Green Wood-Pecker (full of Ants and Tree-Maggots) there were 


but few Stones. 


a) In moſt carnivorous Birds, the third Ventricle is membranmu:; 
Re 5 Tr is concocted, as in a Man : Or 3 2 
as in an Owl; as if it were made indifferently fer , ee 
Meat, as he could meet ⁊vith eitber: Or moſt 3 muy k 
called the Gizard ; Wherein Roy Meat, as en a Mill, is gr 

7 i ſupra ap. 9. | ; 
600 It rs qo. too 5a Task to infiſt upon it N - 
it deſerves, and therefore concerning the whole 3 v = 
"mination, I ſhall refer to J. Conr. Peyeri Merycolog. ou 3 
minantibus & Ruminatione Commentar, where he 3 a 
of the ſeveral ruminating Animals, of the Parts ou 8 
this Act, and the great Uſe and Benefit thereof unto t 1 

(e) There are too many Particulars to be inſiſted on, 0 


in the Paſſages of the Chy/e, from the Guts to the Left Subclavia 
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wards into the very Habit of the Body: I might 
alſo take Notice of the Separation made in the 
Inteſtines, of what is nutritive (which is received) 
and what is feculent (being ejected) and the Im- 
pregnations there from the Pancreas and the Gall; 
and after it hath been ſtrained through thoſe cu- 
rious Colanders, the lacteal Veins, I might alſo ob- 
ferve its Impregnations from the Glands and Lym- 
phedufts ; and, to name no more, I might far- 


} | l niſtring 


Vein, where it enters into the Blood; and therefore J ſhall only, 
for the Sample of this admirable O Economy, take notice of ſome 
of the main and more general Matters. And, | 

1. After the Food is become Chyle, and gotten into the Guts, 
it is an excellent Proviſion made, not only for its Paſſage through 
the Guts, but alſo for its Protruſion into the La&eals, by the Pe- 
riſtaltick Motion, and Valuulæ Conniventes of the Guts. 2. It is 


deed the Lacteals primi generis themſelves, are ſmall and fine, not 
wider than the Capillary Arteries are, leſt by admitting Particles 
of the Nouriſhment groſſer than the Capillaries, dangerous Ob- 
ſtructions might be thereby produced. 3. After the Reception of 
the Aliment into the Lafeals primi generis, it is a noble Proviſion 


Glands, it meets with ſome of the Lymphe- Ducts, and receives 
the Impregnation of the Lympha. And paſling on from thence, it 
is no leſs an Advantage, 4. That the La&eals, and Lymphe-Dut#s 
meet in the Receptaculum Chyli, where the Aliment meeting with 


155 more of the Lympba, is made of a due Conſiſtence and Tempera- 
1 ment, for its farther Advancement through the Thoracick Duc, 

and ſo into the Left Subclawian Vein and Blood. Laſtly, This 
; 23 Thoracick Du& itſe]f is a Part of great Conſideration, For (as 
zu- Mr Coꝛoper faith) F wwe confider in this Duct its ſeveral Diviſions 
Ru- and Inoſculations, its numerous Valves looking from below upwards, 
eth ts advantageous Situation between the great Artery and Vertebrae 


; (0 ef the Back, together with the Ducts diſcharging their refluent Lym- 

pha from the Lungs, and other neighbouring Parts, we ſhall find 
able all conduce to demonſtrate the utmoſt Art of Nature uſed in furthering 
the fieep and perpendicular Aſcent of the Chyle, Anat, Introduct. 


ther view the exquiſite Sructure of the Parts mi- 


an admirable Proviſion, that the Mouths of the La&eals, and in- 


for the Advancement of its Motion, that in the Meſenterick 
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niftring to all theſe delicate Offices of Nature; per- 
ticularly the artificial Conformation of the Inteſtines 
might deſerve a ſpecial Enquiry, their Tunicks, 
Glands, Fibres traverſing one another (a), and 
periſtaltick Motion in all Creatures ; and their 
cochleous Paſſage (b) io retard the Motion of the 
Chyle, and to make amends for the Shortneſs of 
the Inteſtines, in ſuch Creatures who have but one 
Gut ; together with many other Accommodations 
of Nature in particular Animals that might be men- 
tioned, But it ſhall ſuffice to have given only a 
general Hint of thoſe curious and admirable Works 
of Gop. From whence it is abundantly manifeſt, 
how little Weight there is in the former atheiſtical 
O djection. Which will receive a further Confuta- 

tion from the | | 
VI. and laſt Thing relating to Food, that I ſhal 
ſpeak of, namely, The great Sagacity of all Animal, 
in finding out and providing their Food. In Man, 
perhaps, we may not find any Thing very admira- 
ble, or remarkable in this Kind, by Means of his 
Reaſon and Underſtanding, and his Supremacy over 
the inferior Creatures ; which anſwereth all his 
Occaſions relating to this Buſineſs : But then even 
here the Creator hath ſhewed his Skill, in not 
overs 


7 
— J — 


— 


(a) Theſe, although noble Contrivances and Works of God 
are too many to be inſiſted on, and therefore I ſhall refer to the 
Anatomiſts, particularly Dr. Willis Pharmaceut. Dr. Cole in Phil, 
Tranſ. Ne 125, and Mr. Cooper's elegant Cut in Anat. Tab. 34 
35. and Append, Fig. 39, 40. | 


(5) In the Thornback, and ſome other Fiſhes; it is a very curious 
Proviſion that is made to ſupply the Paucity and Brevity of the 
Guts ; by the Perforation of their fingle Gut, going not ſtrait 2. 
long, but round like a Pair of Winding Stairs, ſo that their Gut, 
which ſeems to be but a few Inches long, hath really a Bote d 
many Inches. But of thefe, and many other noble Curioftis 
and Diſcoveries in Anatomy, the Reader will, I hope, have a bite 
ter and larger Account from the curious and ingenious Dr. Dru. 
glas, who is labouring in thoſe Matters» 

| | (a) Quit 
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over-doing the Matter; in not providing Man with 
an unneceſſary Apparatus, to effect over and over 


again what is feaſible, by the Reach of his Under- 
ſtanding, and the Power of his Authority. 
But for the inferior Creatures, who want Rea- 


ſon, the Power of that natural Inſtinct, that Sa- 


racity (a) which the Creator hath imprinted up- 
on them, do amply compenſate that Defet, And 
here we ſhall find a glorious Scene of the Divine 
Wiſdom, Power, Providence and Care, if we view 
the various InſtinEts of Beaſts, great and ſmall, of 
Birds, Inſects, and Reptiles (5). For among e- 
very Species of them, we may find notable Acts of 
Sagacity, or Inſtinct, proportional to their Occa- 
ſions for Food. Even among thoſe whoſe Food is 
near at hand, and eaſily come at; as Graſs and 
Herbs; and conſequently have no great Need of 
Art to diſcover it; yet, that Faculty of their ac- 
curate Smell and Taſte, ſo ready at every Turn, 
to diſtinguiſh between what is ſalutary, and what 
pernicious (c), doth juſtly deſerve Praiſe. But for 

ſuch 


* _ —ͤ— 
- *_m 


(a) Quibus Beſtiis erat is cibus, ut alius generis Beſtiis ee 
aut wires natura dedit, aut celeritatem : data eft quibuſdam etiam 
7 guadam, atque ſulertia, &c, Cic. de Nat. Deor. I. 2, 
e. 48. | 

(5) Among Reptiles that have a ſtrange Faculty to ſhift for 
Food, &c. may be reckoned Eels, which, although belonging to 
the Waters, can creep on the Land from Pond to Pond, &c. Mr, 
Meſely of Moſely, ſaw them creep over the Meadows, like ſo 
many Snakes from Ditch to Ditch 3 which he thought, was not 
only for bettering their Habitation, but alſo to catch Snails in the 
Graſs, Plot's Hiſtory of Staffordſhire, c. 7. ſect. 32. | 

And as early as the Year 1125, the Froft was ſo very intenſe, 
that the Eels were forced to leave the Waters, and were frozen 
12 in the Meadows, Vide Hakewill's Apol. I. 2. chap. 7. 
ect. 2. | ; 

(c) Enumerare poſſum, ad paſtum capeſſendum conf ciendumgue, 
fue fit in figuris animantium & quam 53.991 ſubtiliſque deſcriptio 
partum, quamgue admirabilis fabrica membrorum, Omnia enim 
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204 Of Animals SacaciTy Book IV. 
ſuch Animals, whoſe Food is not ſo eaſily come at, 
a Variety of wonderful Inſtin& may be met with, 
ſufficient to entertain the moſt curious Obſerver, 
With what entertaining Power and Artifce do 
ſome Creatures hunt (a), and purſue their Game 
and Prey! And others watch and way-lay theirs (9)! 
With what prodigious Sagacity do others grope 

| tor 


que intus incluſa ſunt, ita nata, atque ita locata ſunt, ut nibil eorum 
ſupervacaneum fit, nibil ad vitam retinendam non neceſſarrum. Dedit 
autem eadem Natura belluis & ſenſum, & appetitum, ut altero cona- 
tum baberent ad naturales paſtus capeſſendos; altero ſecernerent peſi- 
fera à ſalutaribus. Cic, de Nat. Deor. J. 2. c. 37. See Becb IV. 
Cap. 4. = 
8 would be endleſs to give Inſtances of my own and others 
Obſervations, of the prodigious Sagacity of divers Animals in 
Hunting, particularly Hounds, Setting- Dogs, &c. one therefore 
ſhall ſuffice, of Mr. Boyle's, viz. A Perſon of Quality - to mate a 
Trial, whether a young Blood- Hound vas well inſtrufed,----cauſed 
one of his Serwants----to <valh to a Tsun four Miles off, and then to 
a Market-Town three Miles from thence,-- -- The Dog, without ſee- 
ing the Man he vas to purſue, follow'd him by the Scent to the above. 
mentioned Places, notwithflanding the Multitude of Mar bes- Peoplethat 
wzpent along in the fo May, andof Travellers that had Occaſion focht 
it. And when the Blood. Hound came to the chief Market-Toxon, bt 
paſſed thro the Streets, awithout taking notice of any of the People there, 
and left not till be had gone to the Houſe, where the Man he ſought 
reſted himſelf, and found him in an upper Room, to the Wonder of 
thoſe that followed bim. Boyl. determ. Nat. of Effluv. Chap. 4. 
(b) There are many Stories told of the Craft of the Fox, to com. 
paſs his Prey; of which Ol. Magnus hath many ſuch, as feigning 
the Barking of a Dog, to catch Prey near the Houſes ; feigning 
himſelf dead, to catch ſuch Animals as come to feed upon him; 
laying his Tail on a Waſp-Neſt, and then rubbing it hard rgainſta 
Tree, and then eating the Waſps ſo killed: Ridding himſelf of 
Fleas, by gradually going into the Water, with a Lock of Wool 
in his Mouth, and ſo driving the Fleas up into it, and then 
leaving it in the Water: By catching Crab-Fiſh with his Tail 
which he ſaith he himſelf was an Eye-witneſs of: Vidi et ego in 
Scopulis Norvegia Vulpem, inter rupes immiſſa cauda in * 
plures educere Cancros, ac demum devorare. Ol. Mag. Hiſt, J. 1. 
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for it under Ground, out of Sight, in mooriſh 
Places, in Mud and Dirt (a) ; and others dig and 
delve for it, both above (5), and under the Sur- 
face of the drier Lands (c)! And how curious 
and well-deſigned a Proviſion is it of particular large 
Nerves in ſuch Creatures, adapted to that eſpecial 

Service! Ee | | 
What an admirable Faculty is that of many A- 
nimals, to diſcover their Prey at vaſt Diſtances ; 
| ſome by their Smell ſome Miles off (d); and 
ſome by their ſharp and piercing Sight, aloft in 
| the 
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But Pliny's fabulous Story of the Hyæna out-does theſe Rela- 
tions of the Fox. Sermonem humanum inter paſtorum flabula aſſi- 
mulare, nomenque alicujus addiſcere, quem ewvocatum foras laceret, 
Item Vomitionem hominis imitari ad ſollicitandos Canes quos invadat. 


Plin. Nat. Hiſt. 1.8. c. 30. 6 


x 


(a) This do Ducks, Woodcocks, and many other Fowls, which 
ſeek their Food in dirty, mooriſh Places. For which Service they 
have very remarkable Nerves reaching to the End of their Bills, 
Of which ſee Book VII. Chap 2. Note (a), p. 344. 

() Swine, and other Animals that dig, have their Noſes made 
more tendinous, callous, and ſtrong for this Service, than others 
that do not dig. They are alſo edged with a proper, tough Bor- 
der, for penetrating and lifting up the Earth; and their Noſtrils 
are placed well, and their Smell is very accurate, to diſcover what - 
ſcever they purſue by Digging. 5 

(e) The Mole, as its Habitation is different from that of other 
Animals, ſo hath its Organs in every Reſpect curiouſſy adapted 
to that way of Life; particularly its Noſe made ſharp, and ſlender, 
but withal tendinous and ſtrong, Sc. But what is very remark- 
able, it bath ſuch Nerves reaching to the End of its Noſe and 
Lips, as Ducks, Sc. have, mentioned above in Note (a). Which 
Pair of Nerves I obſerved to be much larger in this Animal than 
any other Nerves proceeding out of its Brain. 

d) Predacious Creatures, as Wolfs, Foxes, &c. will diſcover 
Prey at great Diſtances z ſo will Dogs and Ravens diſcover Carrion 
a great way off by their Smell, And if (as the Superſtitious ima- 


bine) the latter flying over and haunting Houſes be a Sign of 
cath, it is no Doubt from ſome cadaverous Smell, thoſe 
Ravens diſcover in the Air by their accurate Smell, which is 
emitted from thoſe diſeaſed Bodies, which have in them the 
Principles of a ſpeedy Death, 
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the Air, or at other great Diſtances (a)! An In. 
ſtance of the latter of which Gop himſelf giveth, 
(Job xxxix. 27, 28, 29.) in the Inſtinct of the Eagle: 
Doth the Eagle mount up at thy Command, and mak 
her Neſt on High ? She diuelleth and abideth on the 
Rock, upon the Crag of the Rock, and the firing 
Place (b). From thence ſhe ſeeketh her Prey, al 
her Eyes behold afar off. What a commodious Pro- 
viſion hath the Contriver of Nature made for Ani. 
mals, that are neceſſitated to climb for their Food; 
not only in the Structure of their Legs and Feet, 
and in the Strength of their Tendons and Muſcles, 
acting in that particular Office (c); but alſo in 
the peculiar Structure of the principal Parts, ad- 
ing in the Acqueſt of their Food (d)! What: 
| Provi- 


Px —— IR 


2 . BY "Wo 


(a) Thus Hawks and Kites on Land, and Gulls, and other Bird, 
that prey upon the Waters, can, at a great Height in the Air, fe: 
Mice, little Birds and Inſects on the Earth, and ſmall Fiſhes, 
Shrimps, &c. in the Waters, which they will dart down upon, 
and take. 

(4) Mr, Ray gives a good Account of the Nidification of the 
Chryſaztos, Cauda annulo albo cinfta, Hujus Nidus Ann. 1668, i 
ſylvoſis prope Dereventiam, &c. inventus eft è Bacillis ſeu virgis I- 
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neis grandioribus compoſitus, quorum altera extremitas rupis cujuſuu the middle fi 
eminentiæ, altera duabus Betulis innitebatur,----Erat Nidus quad- Ing by the 
ratus, duas ulnas latus. -In eo pullus unicus, adjacentibus cadrve- Ned. Fo 


40 of the! 
abour of t 
be Tail, J 
natomy of 
(a) See by 


ribus unius agni, unius leporis, et trium, Crygallorum pullorum, 
Synopſ. Method. Avium, p. 6. And not only Lambs, Hare, and 
Grygalli, but Sir Robert Sibbald tells us, they will ſeize K's and 
Fazuns; yea, and Children too: Of which he hath this Story af 
an Eagle in one of the.Orcades Iſlands: Que Infantulum unius am 


pannis involutum arripuit 2 Mater teſſellas uſtibiles fro igt (5) Quid 4 
allatura momento temporis depoſuerat in loco Houton- Head df) y = ane 
le enaere | 


eumg; deportdſſe per 4 milliaria paſſuum ad Hoiam; qua re it 
matris ejulatibus cognits, quatuor viri illuc in nawviculd raf 
ſunt, & ſcientes ubi Nidus get, infantulum illæſum et intactun ct 
prebenderunt. Prod. Nat. Hiſt. Scot. J 3. part. 2. P. 14. 

(c) See in Book VII. Chap. 1. Note (5b), pP. 339. the Charadle- 
riſticks of the Woodpecker-kind, 

(d) The Contrivance of the Legs, Feet, and Nails [ef the Opel 


ſum] ſeems very advantageous to this Animal in e - " 
| | Rn 


are is not x 
Tam Galling 


| CHAP, XI. 
proviſion alſo is that in nocturnal Birds and Beaſts, 
in the peculiar Structure of their Eye (a), (and we 


may perhaps add the Accuracy of their Smell too) 
whereby ey are enabled to diſcover their Food in 
| 
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the Dark ! But among all the Inſtances we have of 
natural Inſtin&t, thoſe Inſtincts, and eſpecial Pro- 
viſions made to ſupply the Neceſſities of helpleſs 
Animals, do in a particular manner demonſtrate 
the great Creator's Care, Of which I ſhall give 
two Inſtances, 85 

1. The Proviſion made for young Creatures. 
That Drop, that natural Affection, ſo connatural 
to all, or moſt Creatures towards their Young (6), 
what an admirable noble Principle is it, implanted 


In 


— 


{which it doth very nimbly) for preying upon Birds, But that 
which is moſt ſingular in this Animal, is the Structure of its 
Tail, to enable it to hang on Boughs, The Spines, or Hooks-- -- 
in the middle of the under Side of the Vertebrae of the Tail, are a 
wonderful Piece of Nature's Mechaniſm. The firſt three Vertebrae 
bad none of theſe Spines, but in all the reſt they were to be obſerved. 
----They were placed juſt at the Articulation of each Foint, and in 
be middle from the Sides. For the performing this Office [of hang» 
Ing by the Tail] nothing, I think, could be more advantageouſly con- 
rived, For when the Tail is twirled, or wound about a Stick, this 
0k of the Spinae eafily ſuſtains the Weight, and there is but little 
abour of the Muſcles required, only enough for bowing or crooking 
be Tail, This, and more to the ſame Purpoſe, ſee in Dr. Tyſon's 

natomy of the Opeſſum, in Pbiloſ. Tranſact. NY 239. 

(a) See before, Chap. 2. Notes (a, b, c), þ. 100. 

(b) Quid dicam quantus amor beſtiarum fit in educandis cuſtodiendiſ- 
Jue ts, gue procreaverint, uſque ad eum fi nem, dum poſſint ſeipſa 
efendere ! And having inftanced in ſome Animals, where this 
are is not neceſſary, and accordingly is not employed, he goes on, 
ſam Gallinæ, gveſque religue, & quiztum requirunt ad pariendum 


Kum, & cubilia ſibi, nidsſque conflruunt, eoſque quam poſſuni mol- 


ſame ſubternunt, ut quam facillime ova ſerventur, Ex £5 | 
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eſt calor, à ſole ſe opponant, Cic. de Nat. Deor. 
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in them by the wiſe Creator! By Means of 
which, with what Alacrity do they tranſact their 
parental Miniftry ! With what Care do they nurſe 
up their Young ; think no Pains too great to he 
taken for them, no Dangers (a) too great to 
be ventured upon for their Guard and Security! 
How carefully will they lead them about in Plz. 
ces of Safety, carry them into Places of Retreat 
and Security ; yea, ſome of them admit them in- 
to their own Bowels (5)! How will they ca. 

| | | rels 


—— ——. 


— 


To this natural Care of Parent- Animals to their Young, we 
may add the Returns made by the Young of ſome towards the 
Old ones. Pliny ſaith of Rats, Genitores ſuos feſſos ſenectä, alun 
:nſignt pietate, Nat. Hiſt. 1.8, c. 57. So Cranes, he faith, G& 
nitricum ſenectam invicem educant, L. 10. c. 23. 

This St. Ambroſe takes notice of in his Hexameron, and 0. 
Magnus, after him, Depoſit: 3 artus, per longæ vum ſenefuti 
plumis nudatos circumſtans ſoboles pennis propriis fovet, - collatiti 
cibo paſcit, wee etiam ipſa naturæ reparat diſpendia, ut bin 
inde Ter e levantes, fulcro alarum ſuarum ad wolandum exerceant, 
& in priſtinos uſus deſueta membra reducant, For which Reaſon 
this Bird is denominated Pia. Vide Ol. Mag. Hiſt, l. 19. c. 14. 


Hereto may be added alſo the conjugal Top of the little 
green Ætbiopian Parrot, which Mr. Ray deſcribes from Cluj, 
Fomelle ſeneſcentes (quod walds notabile) wix edere wolebant, ni 
cibum jam à mare carptum, & aliquandiu in prolobo retentum, & 
quaſi coctum roſtro ſus exciperent, ut Columbarum pulli d matre al 
ſolent. Synopſ. Meth. Av. p. 32. | 

(a) The moſt timid animals, that at other Times abſcond, ot 
haſtily fly from the Face of Man, Dogs, Sc. will, for the Sele 
of their Young, expoſe themſelves. Thus among Fowls, He 
will aſſault, inſtead of fly from ſuch as meddle with their Brood. 
So Partridges, before their Young can fly, will drop frequent 
down, firſt at leſſer, and then at greater Diſtances, to dodge and 
draw off Dogs from purſuing their Young. EY 

(5) The Opoyſſum hath a curious Bag on purpoſe for te 
ſecuring and carrying about her Young, There are belongils 
to this Bag two Bones (not to be met with in any oth 
Skeleton) and four pair of Muſcles ; and ſome ſay the Tet 
lie therein alſo. Dr, Tyſon, Anat, of the Opal. in 7340 
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reſs them with their affectionate Notes, lull, and 
quiet them with their tender parental Voice, put 
Food into their Mouths, ſuckle them, cheriſh and 
keep them warm, teach them to pick, and cat, and 
gather Food for themſelves; and, in a Word, per- 
form the whole Part of ſo many Nurſes, deputed 
by the Sovereign Lord and Preſerver of the World, 
to help ſuch young and ſhiftleſs Creatures, till they 
are come to that Maturity, as to be able to ſhift for 
themſelves? 5 | | Ky 
And as for other Animals (particularly Inſects, 
whoſe Sire is partly the Sun, and whoſe numerous 
Offspring would be teo great for their Parent- Ani- 
mals Care and Proviſion) theſe are fo generated, as 
to need none of their Care, by Reaſon they arrive 
immediately to their Haz, their perfect, adult 
State, and are able to ſhift for themſelves. But 
yet, thus far their parental Inſtin&t (equivalent to 


tend, that the old ones do not wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
ſv cautiouſly repoſit it in ſuch commodious Places 
ſome in the Waters, ſome on Fleſh, ſome on Plants) 
proper and agreeable to their Species (a); and 
| ſome ſhut up agreeable Food in their Neſts, partly 
for Incubation, partly for Food (b), that their 


Young in their Aurelia, or Nympha State, may find- 


luthcient and agreeable Food to bring them up, till 
they arrive to their Maturity, 

Thus far the Parental Inſtinct and Care. 

| Nest 
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anſ. NO 239. where he alſo, from Oppian, mentions the Dog- 
, that upon any Storm or Danger, receives the young ones into 
her Belly, which come out again when the Fright is over. So 
alſo the Squatina and Glaucus, the ſame Author ſaith, have the 


__ On for their Young, but receive them into different Re- 
Ceptacles, on | 


4 See Book VIII. Chap. 6. 
0%) See Chap, 13. Note (a). P. 229, 
pa 
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the moſt rational Care and Foreſight) doth. ex- 
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Next we may obſerve no leſs in the Yours 
themſelves, eſpecially in thoſe of the irrationa] Al 


nimals, Foraſmuch as the Parent-Animal is not 


able to bear them about, to cloath them, and tg 
dandle them, as Man doth; how admirably hath 
the Creator contrived their State, that thoſe poor 
young Creatures can ſoon walk about, and with 
the little Helps of their Dam, ſhift for, and hely 
themſelves: How naturally do they hunt for their 
'Teat, ſuck, pick (a), and take in their proper 
Food ? | | 5 

But for the Young of Man, their Parents Res- 
ſon, joined with natural Affection, being ſufficient 
to help to nurſe, to feed, and to cloath them; 
therefore they are born helpleſs, and are more ab- 
ſolutely, than other Creatures, caſt upon their 
Parents Care (b). A manifeſt Act and Deſignation 
of the Divine Providence. 

2. The other Inſtance I promiſed, is the Provi- 
ſion made for the Preſervation of ſuch Animals as 
are ſometimes deſtitute of Food, or in Danger of 


being ſo. The Winter is a very inconvenient, im- 


proper Seaſon, to afford either Food or Exerciſe 
to Inſects, and many other Animals. When the 
flowery 


oY — 
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(4) There is manifeſtly a ſuperintending Providence in this 
Caſe, that ſome Animals are able to ſuck as ſoon as ever they ate 
born, and that they will naturally hunt for the Teat before they 
are quite gotten out of the Secundines, and parted from the Navcl- 
String, at ] have ſeen. But for Chickens, and other young Birds, 
they not being able immediately to pick till they are ſtronger, have 
2 notable Proviion made for ſuch a Time, by a Part of the Yolk of 
the Egg being incloſed in their Belly, a little before their Excluſion 
or Hatching, which ſcrves for their Nouriſhment, till they are 
grown ſtrong encugh to pick up Meat, Yide Book VII. Chap. 4. 
Hate (a). P. 351. | 

(5) Qui | Infantes] de ce noſtrd ac de divind miſericordia plus ne- 
reutur, qui 22 trimo ſtatim ativitatis ſuæ ortu plorantes ac flentes, 


(a) J 


nil aliud faci unt quan deprecantur, Cypr. Ep. ad Fid. 
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flowery Fields are diveſted of their Gaiety; when 
| the fertile Trees and Plants are ſtripp'd of their 
Fruits, and the Air, inſtead of being warmed with 
the cheriſhing Beams of the Sun, is chilled with 
rigid Froſt ; What would become of ſuch Animals 
25 are impatient of Cold? What Food could be 
found by ſuch as are ſubſiſted by the Summer-Fruits ? 
But to obviate all this Evil, to ſtave off the De- 
ſtruction and Extirpation of divers Species of Ani- 
mals, the infinitely wiſe Preſerver of the World hath 
as wiſely ordered the Matter; that, in the firſt 
Place, ſuch as are impatient of Cold, ſhould have 
ſuch a ſpecial Structure of their Body, particularly 
of their Hearts, and Circulation of their Blood (a) 
35 during that Seaſon, not to ſuffer any Waſte of 
their Body, and conſequently not to need any Re- 
cruits ; but that they ſhould be able to live in a 
kind of ſleepy, middle State, in their Places of ſafe 
Retreat, until the warm Sun revives both them and 
their Food together, | 29 

The next Proviſion is for ſuch as can bear the 
Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger (6), in others 


by 


* 


2 


(a) J might name here ſome of the Species ef Birds, the whole 
Tribe almoſt of Inſects, and ſome among other Tribes, that are able 
to ſubliſt for many Months without Food, and ſome without Reſpi- 
ton too, or very little: But it may ſuffice to inſtance only in the 
Land. TJortoiſe, of the Structure of whoſe Heart and Lungs, ſee 
0:0 VI. Chap. 5. Note (b) P. 325. | | 
(6) Inediam drutiſfims tolerat Lupus, ut & alia omnia carnivora, 
icet voraciſi ma; magnd utique naturæ prowidentid; guoniam eſca 
n emper in promptu eft. Ray's Synopſ. Quaer. p. 174. | 
lo the long Abſtinence mentioned of Brute Animals, I hope 
ie Reader will excuſe me, if I add one or two Inftances of extraor- 
nary Abſtinence among Men. One Mariba Taylor, born in Der- 
Mere, by a Blow on the Back fell into ſuch a Proftration of Ap= 
ſetite, chat ſhe took little Suſtenance, but ſome Drops with a Fea- 
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Germ, T. 3. Obſ. 173. 


Apimals, in hiding their Food beforthand againſt Winter, 8. 


212 Preſervation of ANIMALs, Oc. Book IV Cu. 
by their notable Inſtinct in laying up Food before. WW Nun 
hand againſt the approaching Winter (a), Of kid 
this many entertaining Examples may be given; the p 
particularly we may, at the proper Seaſon, obſene . And 


not only the little Treaſures and Holes well-ftock- the 8 


ed with timely Proviſions, but large Fields (4) here ſubte 
and there throughout beſpread with confiderabe of tb 


Num- Ar 

. Brand 

3 5 ME vernn 
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ther, from Chriſtmas 1667, for thirteen Months, and ſlept but little wile 
too all the Time, See Dr, Thompſon's Account thereof, in Fphcy, throu 


To this we may add the Caſe of S. Chr/ton, of Tinſbury, near 1» God 


Bath, who, in the Years 1693, 1696, and 97, ſlept divers Weeks fo val 
together. And altho' he would ſometimes, in a very odd manner, * 
take Suſtenance, yet would lie a long Time without any, or with ſuch: 
very little, and all without any conſiderable Decay. See Phi, propet 
Tranſ. N“ 304. | | witho! 
(a) They are admirable Inſtints which the Sieur de Beauplau re- 
lates-of his own Knowledge, of the little Animals called Babagitt ment, 
in Ukraine, They make Burroughs like Rabbets, and in October /hut dtewa 
themſclues up, and do not come out again till April.---- They ſpend all tures | 
the Winter under Ground, eating what they laid up in Sun mer.—. s 
Iboſe that are lazy among them, they lay on their Barks, then liy 4 in ſect 
_ great bandſul of dry Herbage upon their Bodies, &. then et bert drag gather 
eboſe Drones to the Mouths of their Burroughs, and ſo ths: Creaturt at laſt 
ſerve inflead of Barrows, &c, I have often ſeen them praciiſe thi 0 
and bave bad tbe Curi:fity to obſerve them whole Days together,--+ 1 San 
Their Holes are parted like Chambers; ſome ſerve for Store-buuſer, fo an inf 
thers for Burying-places, &c, Their Government is nothing infertir u curiou. 
that of Bees, &c. They never go abread without poſting a Cantinel up 15 
fome bigh Ground, to give Notice to the others abi ift they are fei, with, f 
As ſoon as the Centinel ſees any body, it flands upon bis Hind. Legs ard ſo exqi 
20% les. Beauplau's Deſcription of Ukraine, in Vol. I. of the Col ſurve 
lection of Voyages, Sc. 7 
A like Inſtance of the Northern Galli Sy{veftres, ſee in Clap. 15 | 
Note (d) P. 229. : — 
As for the Scriptural Inſtance of the Ant, ſee hereafter Book VII 3 
Chap. 5. Nete(a) P. 371. dat the 
(5) have in Autumn, not without Pleaſure, obſerved, not c - , ha 
the great Sagacity and Diligence of Sæuine, in hunting out the Stat 8 5 1 = 
of the Fiel. Mice; but the wonderful Precaution alſo of thoſe lite Ds, wo 
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Numbers of the Fruits of the neighbouring Trees, 
laid carefully up in the Earth, and covered ſafe, by 
the provident little Animals inhabiting thereabouts. 
And not without Pleaſure, have I feen and admired 
the Sagacity of other Animals, hunting out thoſe 
ſubterraneous Fruits, and pillaging the Treaſures 
of thoſe little provident Creatures, = 

And now, from this bare tranſient View of this 
Branch of the Great Creator's Providence and G o- 
vernment, relating to the Food of his Creatures, we 
can conclude no lefs, than that ſince this Grand 
Affair hath ſuch manifeſt Strokes of admirable and 
wiſe Management, that fince this is demonſtrated 
throughout all Ages and Places, that therefore it 
5 God's Handy-Work. For how is it poſſible that 
ſo vaſt a World of Animals ſhould be ſupported, 
ſuch a great Variety equally and well ſupplied with 
proper Food, in every Place fit for Habitation, 
without an eſpecial Superintendency and Manage- 
ment, equal to, at leaſt, that of the moſt prudent 
Steward and Houſholder ? How ſhould the Crea- 
tures be able to find out their Food when laid up 
WT in ſecret Places? And how ſhould they be able ta 


% 


gather even a great deal of the common Food, and 


nr laft to macerate and digeſt it, without peculiar 
Organs adapted to the Service? And what leſs than 
an infinitely Wife Gop could form ſuch a Set of 
curious Organs, as we find every Species endowed 
a with, for this very Uſe? Organs fo artificially made, 
o exquiſitely fitted up, that the more ſtrictly we 
ſurvey them, the more accurately we view them 
i - (even 


1 


l W . 


Time of Acorns falling, I have, by means of the Hogs, diſcovered, 
i that the Mioe had, all over the neighbouring Fields, treaſured up 
0 lngie Acorns in- little Holes they had ſcratched, and in which 
" they had carefully eovered up the Acorn, Theſe the Hogs would, 
Day after Day, hunt out by their Smell, 
La --- 
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(even the meaneſt of them with our beſt Glaſſes) 
the leſs Fault we find in them, and the more we 

mire them : Whereas the beſt poliſhed, and moſt 
Exquiſite Works, made by human Art, appear thro 
our Glaſſes, as rude and bungling, deformed and 


monſtrous ; and yet we admire them, and call them 


Works of Art and Reaſon. And laſtly, What leſs 
than Rational and Wiſe, could endow irrational 
Animals with various Inſtin&s, equivalent, in their 
ſpecial Way, toReaſon itſelf? Inſomuch that ſome 
from thence have aoſolutely concluded, that thoſe 
Creatures had ſome Glimmerings of Reaſon. But 


It is manifeſtly Inſtin&t, not Reaſon, they act hy, 


becauſe we find no varying, but that every Species 
doth naturally purſue at all Times the fame Me- 
thods and Way, without any Tutorage or Learn- 
ing: Whereas Rea ſon, without Inſtruction, would 
often vary, and do that by many Methods, which 
Inſtinct doth by one alone. But of this more here- 
after. 


Sni XI 
Of the CLoaTHING of ANIMALS. 


Aving in the foregoing Chapter, ſomewhat 
largely taken a View of the Infinite Cres 

tor's Wiſdom and Goodneſs towards his Creatures, 
in ordering their Food, I ſhall be more brief in this 
Chapter, in my View of their Cloatbing (a); _ 
ther 


—— 
—_—_ —_— 


— — — 


(a) Concerning the Cloatbing of An'mals, Ariftorlc obſerves, 
That ſuch Animals bave Hair as go on Feet, and are viviparoui; 
and that ſuch are covered with a Sbell, as go on Feet, and art 
vi parous. Hiſt, Anim, I, 3» C. Le. 00 FA 
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ther neceſſary Appendage of Life, and in which we 
have plain Tokens of the Creator's Art, manifeſted 
in theſe two Particulars; the Suitableneſs of Animals 
Clathing to their Place and Occaſions; and the Gar- 
niture and Beauty thereof. 

I. The Cloathing of Animals is ſuited to their 
Plate of Abode, and Occaſions there; a manifeſt 
Rt of Deſign and Skill, For if there was a Poſſi- 


any other Way, than by God that made them, it 
muſt needs have come to paſs, that their Cloathing 

would have been at all Adventures; or all made the 
| fame Mede and Way, or ſome of it, at leaſt, in- 
convenſ#nt and unſuitable, But, on the contrary, 
we find all is curtbus and complete, nothing too 


much, nothing too little, nothing bungling, nothing 


but what will bear the Scrutiny of the moſt exqui- 
ite Artiſt ; yea, and fo far out-do his beſt Skill, 
that his moſt exquiſite Tmitations, even of the 
meaneſt Hair, Feather, Scale, or Shell, will be found 
only as ſo many ugly, ill-made Blunders and Betches 
when ſtrictly brought to the Teſt of good Glaſſes. 
But we ſhall find an Example remarkable enough in 
the preſent Caſe, if we only compare the beſt of 
Cloathing which Man makes for himſelf, with that 
given by the Creator for the Covering of the irra- 
tional Creatures. Of which it may be ſaid, as our 
Saviour doth of the Flowers of the Field, Mat. vi. 


29. That even Solomon, in all his Glory, was not ar- 


royed like one of theſe. 


But let us come to Particulars, and conſider the 


| Suitableneſs of the different Method the Creator 


hath taken in the Cloathing of Man, and of the 


| rational Animals. This Pliny (a) pathetically la- 
5 ments, 


{ 2) 
25 


227 


— — — ä 


Cajus [Hominis] cauſd videtur cunctà alia genuiſſe Na- 
» magng & ſaves mercede contra tanta ſua munera: ut 
4 non 


bility, that Animals could have been accoutred 
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ments, and ſays, It is hard to judge, whether Na. 
ture hath been a kinder Parent, or more cruel Step 
Mother to Man. For, ſays he, Of all Creatures, 
he alme is covered with others Riches; whereas N- 
ture hath given various Cleathing to other Anima, 
Shells, Hides, Prickles, Shag, Briflles, Hair, 
Down, Quills, Scales, Fleeces ; and Trees ſhe hath 


Fenced with a Bark or two againſt the Injuries if 


Cold and Heat. Only poor naked Man, ſays he, i; 


in the Day of his Birth caſt into the wide World, 1. 


immediate crying and ſqualling; and none of all Crea- 
tures beſides, ſo ſoon to Tears in the very Beginning 
of their Life. | | ; 

But here we have a manifeft Demonſtration of 
the Care and Wiſdom of God towards his Crea- 
tures; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, 


who had neither Reaſon nor Forecaſt to contrive, 


nor Parts adapted to the Artifices and Workman- 
ſhip of Cloathing; but for Man, he being en- 
dowed with the tranſcending Faculty of Reaſon, 
and thereby made able to help himſelf, by having 

| | | houghts 


— 


non fit ſatis ſti mare. Parent melier homini, an triſtior Noverca 
fuerit, Ante omnia unum Animantium cunctorum alienis velat ci- 
bus : cæteris variè tegumenta #ribuit, teſtas, cortices, coria, ſpinai, 
villot, ſetas, pilos, plumam, pennas, ſquamas, vellera. Trurs ts 
tiam arboreſque cortice, interdum gemino, d frigoribus, & calore tu- 
rata eff, Hominem tantim nudum, & in nud bumo, natali die ab. 
jicit ad wagitus flatim & ploratun, nullumgue tot animalium aliud ad 


. lacrymas, & bas protinus vitæ principis. Plin. Nat. Hiſt, J. 7, 


Proem. | 

| Let Seneca anſwer this Complaint of Pliny, altho' perhaps 
what he ſaith might be more properly noted in another Place: 
Suiſuis es iniguus Aſtimator ſortis humane, cogita quaria nebi 
tribuerit Parens nofler, quanto walentiora animatia ſub jugum miſert- 
mus, quanto velcciora afſequamur, quam nihil fit mortale non fub id 
me/tro poſitum. Tot wirtutcs accepimus, tot aries, animum deniqut 
cui nibil nen eodem quo intendit moments pervium en, Sideribus wells 
cis en, Er. Senec, de Benef, 1, 2. c. 29, 5 
| | ta) Mum, 
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Thoughts to contrive, and withal Hands to effect, 
and ſufficient Materials (a) afforded him from the 
Skins and Fleeces of Animals, and from various 
Trees and Plants: Man, I ſay, having all this 
provililon made for him, therefore the Creator 

hath 


8 22 S K 
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44a) Mirantuy plurimi quomodo tur?, & fan? vis ant homines tn 
 borrendis frigoribus plagæ Septentrionalts ; bancque levem queſtioe 
tem ultra 30 annos audieram in Italia, præſertim ab Atbiopibus, 
& Indis, guibus oneraſus widetur weſlitus ſub Zond torridd.— -- 
Auibas reſpondetur,------Gaudet Indus multiplici plumarum genere, 


magis forjan pro tegumento, quam neceſſitate: rurſus Scytha wile. 


ſy veſtitu.— => Ita ſub polo Arfico adverts aſperrimas hyemes---- = 
opportuna remedia faciliter adminiſtrat ¶ Natura, ] Ligna videlicet 
'n maxima capi, & leviſſi mo pretio, & demum Pelles diverſorun 


* a,̊, tam Hylueſtrium quam domeſticorum. Then he gives 


a Catalogue of them, and ſaith, Quorum omnium experti pelli- 
fices ita ingeniasè nowvernnt mixturas con: panere, ut pulcherrimum de- 
corem :Pendat warictas, & calidiſſimum fomentum adjunta mollities 
Ol. Mag, Hiſt. I. 6. c. 20. 

To this Guard againſt the Cold, namely, of Fire and 
Cloathing, I hope the Reader will excuſe me, if 1 take this 
Opportuntty of adding ſome other Defenſatives, Nature (or 
tather the great Author of Nature) hath afforded theſe Nor- 
thern Regions: Such are their high Mountains, abounding, 
Ol. Magnus faith, through all Parts; alſo, their numerous 
Woods, which, beſides their Fire, do, with the Mountains, 
ſerve as excellent Screens againſt the Cold, piercing Air, and 
Winds, Their prodigious Quantities of Minerals, and Me- 
tals, alſo afford Heat, and warm Vapours, Minere ſeptentrio- 
raltum regianum ſatis mult @, magne, diverſe, & opulente ſunt, 
lich the fame curious, and (for his Time) learned Archbiſhop, 
i b. c. 1. and in other Places, And for the Warmth they af- 
tore, the Velcangs of thoſe Parts are an Evidence; as are alſo 
acir terrible Thunder and Lightning, which are obſerv'd to 
| fe the moſt ſevere and miſchievous in their metalline Moun- 

dans, in which large Herds of Cattle are ſometimes deftrcy'd 5 
the Rocks fo rent and ſhatter'd, that new Veins of Silver are 
herchy diſcover' ; and a troubleſome kind of Quinſie is produ- 
ed in their 'Throats, by the Stench, and poiſvnous Nature of 
the ſulphureous Vapours, which they diflolve, by drinking 

warm Beer and Butter together, as Olaus tells us in the ſame 
Book, Chap. 11. HA | 
| To all which Defenſatires, I fhall in the laſt Place add, 
| the warm Vapours of their Lakes, (ſome of which are prodi- 
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hath wiſely made him naked, and left him to ſhift 
for himſelf, being ſo well able to help himſelf, 
And a notable Act this is of the Wiſdom of 
Gov, not only as the mere ſetting forth his Care 
and Kindneſs to them that moſt needed his Help, 
the helpleſs irrational Animals, and in his not over- 
doing his Work; but alſo as it is moſt agreeable to 
the Nature and State of Man (a), both on natural 
and political Accounts. That Man ſhould cloath 
himſelf, is moſt agreeable to his Nature, particularly 
| | (among 


— *« th. a 


— — 222 


giouſly large, of 130 Talian Miles in Length, and not much 
Jeſs in Breadth;) alſo of their Rivers, eſpecially the Vapours 
which ariſe from the Sea. Of which Guard againſt ſevere 
Cold, we have lately had a convincing Proof in the Great 
Froft, in 1708, wherein, when England, Germany, France, 
Denmark, yea, the more Southerly Regions of Italy, Svitzer- 
land, and other Parts, ſuffer'd ſeverely, Ireland and Scotland 


felt very little of it, hardly more than in other Winters; of 


the Particulars of which, having given an Account in the 
Pbiloſ. Tranſ. No 324. I ſhall thither refer the Reader. But 


it ſeems, this is what doth ordinarily befal thoſe Northern 


Parts; particularly the Iſlands of Orkney, of which the learned 
Dr. Wallace gives this Account: Here the Winters are generally 
Src ſubjef? to Rain than Snow 3 nor doth the Froſt and Snow cor- 
rinue ſo long bere as in other Parts of Scotland; but the Wind 
in the mean time vill often blow very and it rains 
ſometimes, not by Drops, But by Spouts of Water, as if abo 
Clouds fell down at once. In the Year 1680, in the Month of 
June, 72 great Thunder, there fell Flakes of Ice near a Fon 
#bick, all, Account of Orkney, Ch. 1. p. 4. From which laſt 


* 


 Paſlage IT obſerve, That altho' in thoſe Parts, the Atmoſphere 


near the Earth be warm, it is exceſſively Cold above, ſo as to 


Freeze ſome of. thoſe Spouts of Water in their Deſcent, into 


ſuch great, and almoſt incredible, Maſſes of Hail. And whence 
can this Warmth proceed, but from the Earth, or Sea, emit- 
ting Heat ſufficient to ſtave off the Cold above? Conſult Bor Il. 
Chap. 5. Note (a) P. 51. 

(a) Sicut enim fi innata fibi [i. e. Homini] aliqua habertt 
arma illa ei ſola ſemper adeſſent, ita & ii artem aliquam Natura 
Jortitus et, reliquas ſans non baberet. Quia werd ei melius erat 
#mnibus armis, omnibuſque artibus uti, neutrum eorum d naturs 


Hi prepterea datum eff, Galen de Uſ. Part, I. I. c. 4. 
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(among other Things,) as being moſt ſalutary, and 
moſt ſuitable to his Affairs. For by this Means, 
Man can adapt his Cloathing to all Seaſons, to all 
Climates, to this, or to any Buſineſs. He can here- 
by keep himſelf ſweet and clean, fence off many In- 
juries; but above all, by this Method of Cloathing, 
with the natural Texture of his Skin adapted to it, 
it is that the grand Means of Health, namely, inſen- 


promoted, without which an human Body would 
be ſoon over- run with Diſeaſes. ED 
In the next Place, there are good political Rea- 
ſons for Man's Cloathing himſelf, inaſmuch as his 
Induſtry is hereby employed in the Exerciſes of his 
Art and Ingenuity; his Diligence and Care are 
exerted in keeping himſelf ſweet, cleanly, and neat; 
many. Callings and Ways of Life ariſe from thence, 
| and, (to name no more,) the Ranks and Degrees 
of Men are hereby, in ſome Meaſure, rendered viſt- 
ble to others, in the ſeveral Nations of the Earth. 
Ius it is manifeſtly beſt for Man, that he ſhould 
| cloath himſelf. | 6 8 
8 But 


— r 


— 
— — = — _ TE 


(a) Concerning Inſenſible Perſpiration, Sanctorius obſerves, 
that it much exceeds all the Senfible put together. De Stat. 
| Med. Apb. 4. That as much is evacuated by inſenfible Per- 
| ſpiratien in one Day, as is by Stool in fourteen Days: Particu- 
larly, That, in a Night's Time, about fixteen Ounces is com- 
| monly ſent out by Urine, four Ounces by Steal; but above 
| forty Ounces by inſenjible Perſpiration. Aphor. 59, 60. That 
| if a Man eats and drinks eight Pounds in a Day, five Pounds 

of it is ſpent in _—_ Perſpiration. Sect. 1. Aph. 6. And 
| 23 to the Times, he faith, 46 aſſumpto cibo 5 boris 1 Ih circiter 
| prrſprrabilis--- - --exbalare ſolet, a 5a ad 12am 3 ib circiter ; à 
124 ad 16am wix ſelibram. Aph. 56. 

And as to the wonderful Benefits of inſenſible Perſpiration, 
| they are abundantly demonſtrated by the ſame learned Perſon, 
abi ſupra ; as alſo by Borelli in his ſecond Part, De Mot. Animal. 
| Prep. 168. who faith, Necgſſaria eſt inſenfibilis Tranſpiratio, ut 
vita Animalis conſerverur, | 
— (a) Ani 


| ſible Perſpiration (a), is performed, at lealt greatly 
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But for the poor ſhiftleſs Irrationals, it is 1 
prodigious Act of the great Creator's Indulgence, 
that they are all ready furniſhed with ſuch Cloath- 
ing, as is proper to their Place and Buſineſs (a), 
Some covered with Hair (5), ſome with Fea- 


thers 


— 
_ = =. wn a " 


„ 


— you 
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(a) Animantium wer> quanta warietas eff? Quanta ad ian 
rem vis, ut in ſus quægue genere permaneant? Quarum aliæ 
ceriis tectæ ſunt, aliæ willis veſtitæ, aliæ ſpinis birſute : plunã 
alias, alias. ſjuamã widemus obductas, alias efſe cornibus ar. 
matas, altas babers effugia pennarum, Cic, de Nat, Deor, l. 
a. c. 47. | 
(5) From hay «ol curious Obſervations of the Hair, ! 
fhall note three Things: 1. Their Structure is fiſtulous, or 
tubular; which hath long been. a Doubt among the Curious, 


tubaloſæ Lene Freguentibus tuni«is tranverſaliter ſituatir, 
eluti valwulfs er Et quoniam Spinæ, in Erinaccis pra- 
1 cipue, Sc. mit 


Tubes manifeſtly appear; together with medullary Valves 
and Cells; not inelegant, which he hath figured in Tab. 16, at 
the End of his Works. 

That which this ſagacions, and not enough to be com- 
mended Obſerver, took notice of in the Structure of Hair, 
and its Parity to the Spines, I have mylelf obſerved in ſome 

- mcaſure to be true, in the Hair of Cats, Rats, Mice, and di- 
vers other Animals; which look very prettily when view's 
with a good Microſcope. The Hair of a Mouſe, (the moſt 
tranſparent of any I have view'd) feems to be one fingle tranſ- 

parent Tube, with a Pith made up of à fibrous Subflance, 
running in dark Lines; in ſome Hairs tranſverfly, in others 
ſoirally, as in Fig. 74, 15, 16, 27, Fhefe darker mcdullary 
Parts, or Lines, I have obſery'd, are no other than ſmall Fi- 
bres convolved round, and lying cloſer together than in other 
Parts of the Hair, They run from the Bottom to the * 
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thers (a), ſome with Scales, ſome with Shells (5), 
ſome only Skin, and ſome with firm and ſtout Ar- 
mature: all nicely accommodated to the Element 
in which the Creature liveth, and its Occaſions 


there (c). To Quadrupeds Hair is a commodious 


Cloathing ; which, together with the apt Texture of 
their Skin, fitteth them for all Weathers, to lie on 


the Ground, and to do the Offices of Man; and 


the thick and warm Furs and Fleeces of others, are 
not only a good Defenſative againſt the Cold and 
Wet; but alſo a ſoft Bed to repoſe themſelves in 
and to many of them, a comfortable Covering, to 
nurſe and cheriſh their tender Young, 

And as Hair to Quadrupeds, fo Feathers are as 
commodious a Dreſs to ſuch as fly in the Air, to 
Birds, and ſome Inſects; not only a good Guard 
againſt Wet and Cold, and a comfortable Cover- 


mg 


— 


2 _ 


of the Hair; and, I imagine, ſerve to the gentle Evacuation 
of ſome Humour out of the Body ; perhaps, the Hair ſerves 
2s well for the inſenfible Perſpiration of hairy Animals, as to 
fence againſt Cold and Wet. In Fig. 14, 16. is repreſented 
the Hair of a Mouſe, as it appears thro' a ſmall Magni- 
fer; and in Fig, 15, 17. as it appears when view'd with a 
larger Magnifier. . 1 

Upon another Review, I imagine, that altho' in Fig. 14, 15. 
the dark Parts of the Pith ſeem to be tranſverſe, that they, 
as well as in the two other Figures, run round in a ſcrew-like 
Faſhion, | | 

(a) See Book VII. Chap. 1. Note (5) P. 335, and (a) P. 336, 

(e) See Chap, 14. Note (a) P. 239. 

'c) Itis a Sign ſome wiſe Artiſt was a Contriver of the Cloathing 
of Animals, not only as their Cloathing varies, as their Way 
of living doth 5 but alſo becauſe every Part of their Bodies is 
turniſhed with proper ſuitable Cloathing. Thus divers Animals, 
that have their Bodies covered for the moſt Part with ſhort, 
imooth Hair, have ſome Parts left naked, where Hair would be 
n Annoyance; and ſome Parts beſet with long Hair, as the 
Mane and Tail; and ſome with tiff, ſtrong Briſtles, as about 
the Noſe ; and ſometimes within the Noſtrils, to guard off, or 
give Warning of Annoyances, 

{a) The 
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Air in their Flight (c). Thus curious, thus artif- 
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ing to ſuch as hatch and brood their Young; but 


alſo moſt commodious for their Flight. To which 
| Purpoſe they are nicely and neatly placed every 


where on the Body, to give them an eaſy Paſſage 
through the Air (a), and to aſſiſt in the wafting 
their Body thro' that thin Medium. For which 
Service, how curious is their Texture for Light- 
neſs, and withal for Strength? Hollow and thin 
for Lightneſs, but withal, context and firm for 
Strength. And where it is neceſſary they ſhould 
be filled, what a light and ſtrong, medullary Sub- 


ſtance is it they are filled with? By which curious 


Contrivances, even the very heavieſt Parts made for 
Strength, are ſo far from being a Load to the Body, 
that they rather aſſiſt in making it light and buoy- 
ant, and capacitate it for Flight. But for the Vanes, 
the lighteſt Part of the Feather, how curiouſly are 
they wrought with capillary-Filaments, neatly in- 
terwoven together (5), whereby they are not only 
light, but alſo ſufficiently cloſe and ſtrong, to keep 
the Body warm, and guard it againſt the Injuries of 
Weather, and withal, to impower the Wings, like 
ſo many Sails, to make ſtrong Impulſes upon the 


cial, 


— 8 8 


— — 


(a) The Feathers being placed from the Head towards the Tail, 
in cloſe and neat Order, and withal preened and dreſſed by the 
Contents of the Oil- Bag, afford as eaſy a Paſſage thro' the Air, 
as a Boat new cleaned and dreſſed finds in its Paſſage thro' the 


Waters. Whereas, were the Feathers placed the contrary, or 


any other Way, (as they would have been, had they been placed 
by Chance, or without Art) they would then have gathered Air, 
and been a great Encumbrance to the Paſſage of the Body thro' the 
Air. See Book VII. Chap. 1. Note(b) p. 334. : 
(6) In Book VII. Chap. 1. Note (a), p. 336. there is a parti- 
cular Account of the Mechaniſm of their Vanes, from ſome nice 
Microſcopical Obſervations, and therefore I ſhall take no farther 
Notice of it here. | | | 
(<) Vide Borell, de Mot. Animal, Prop. 182, Vol, 1. 10 Se 
| 4 | 41 La) de 
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cial, thus commodious is the Cloathing of Beaſts 
and Birds: Concerning which, more in its proper 
Plaee-. | Io : 
And no leſs might I ſhew that of Reptiles and 
Fiſhes (a) to be, if it was convenient to enlarge up- 
on this Branch of the Creator's Works. How well 


adapted are the Annuli of ſome Reptiles, and the 


Contortions ef the Skin of others, not only to fence 
the Body ſufficiently againſt outward Injuries, but 
to enable them to creep, to perforate the Earth (b); 


and in a Word, to perform all the Offices of their 


Reptile State, much better than any other Tegu- 
ment of the Body would do? And the fame might 
be ſaid of the Covering of the Inhabitants of the 


Waters, particularly the Shells of ſome, which are 


2 ſtrong Guard to the tender Body that is within, 
and conſiſtent enough with their flower Motion ; 
and the Scales and Skins of others, affording them 
an eaſy and ſwift Paſſage thro' the Waters, But 

| | it 


© is at _ 


— 


(a) See Book IX. : | 
| (b) For a Sample of this Branch of my Survey, let us chuſe 


the Tegument of Earth Worms, which we ſhall find completely 


adapted to their Way of Life and Motion, being made in the moſt 
complete Manner poſſible for terebrating the Earth, and creeping 
where their Occaſions lead them: For their Body is made through- 
out of ſmall Rings, and theſe Rings have a curious Apparatus of 
Muſcles, - enabling thoſe Creatures with great Strength to dilate, 
extend, or contract their Annuli, and whole Body; thoſe Annuli 
alſo are each of them armed with ſmall, ſtiff, ſharp Beards, or 
Prickles, which they can open, to lay hold on, or ſhut up cloſe to 
their Body: And laſtly, under the Skin there lies a ſimy Juice, 
that they emit, as Occaſion is, at certain Perforations between the 
Annuli, to lubricate the Body, and facilitate their Paſſage into the 
Earth, By all which Means they are enabled, with great Speed, 
Eaſe, and Safety, to thruſt and wedge themſelves into the Earth ; 
which they could not do, had their Bodies been covered with Hair, 
Feathers, Scales, or ſuch like Cloathing of the other Creatures, 
See more concerning this Animal, Bcok IX, Chap. 1. Note (a), 
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224 Of Animals CLoarAING. Book IV 
it may be ſufficient. to give only a Hint of theſe 
Things, which more property belong to anothe: 


Place. 


Thus hath the adults Creator furniſhed ile 
whole Animal. World with convenient, ſuitahic 
Cloathing. 

II. Let us, in next cs take a ſhort View 
of the Garniture (a), and Beauty thereof. And here 
we ſhall thus far, at leaſt, deſcry it to be beautiful; 
that it is compleat and Workman-like. Even the 
Cloathing of the moſt ſordid Animals, thoſe that 


are the leaſt beautified with Colours, or rather 


whoſe Cloathing may regrate the Eye (0); yet when 
we come ſtrictly to view them, and ſeriouſly conſider 
the nice Mechaniſm of one Part, the admirable 
Texture of another, and the exact Symmetry of the 


Whole; we diſcern ſuch Strokes of inimitable Skill, 
ſuch incomparable Curioſity, that we may ſay with 
Solomon, Eccl. iii. 11. [ Go] hath made every Thing 


beautiful in his Time, 

But for a farther Demonſtration of the ſuper- 
eminent Dexterity of his Almighty Hand, he hath 
been pleaſed, as it were on Purpoſe, to give fur- 
prizing Beauties to divers Kinds of Animals. What 
radiant Colours are many of them, particularly 


ſome Birds and Inſects (c), bedeck'd with | What a 


prodi- 


— -—-E 
— ds. : — 


— 


(a) Ariftotie, in his Hi. Anim, J. 3. c. 12. names ſcver-! Ri- 
vers, that by being drank of, change the Colour of the Hair. 

(5) For an Example, Let us take the Cloathing of the Tor 
and Viper; becauſe, by an incurious View, it rather re rag 
than pleaſech the Eye: But yet, by an accurate Survey, we find 
the Shells of the Former, and the Scales of the Latter, to be a 
curious Piece of Mechaniſm, neatly made, and fo completely, and 
well put and tacked together, as to exceed any human Compoſures; 
Of the Latter, fee more in Book IX, Chap. 1. Note (b) p. 394. 

(e) It would be endleſs to enter into the Particulars of the 
beautiful Birds and Inſects of our European Parts; but eſpe- 
cially thoſe inhabiting the Countries between hs ge” 

w ic 
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prodigious Combination is there often of theſe, yea, 
how nice an Air frequently of meaner Colours (a) 
as to captivate the Eye of all Beholders, and exceed 
the Dexterity of the moſt exquiſite Pencil to copy 

And now, when we thus find a whole World of 
Animals, cloathed in the wiſeſt Manner, the moſt 
ſuitable to the Element in which they live, the 
Place in which they reſide, and their State and Oc- 
caſions there; when thoſe that are able to ſhift for 
themſelves, are left to their own Diſcretion and Di- 
ligence, but the Helpleſs well accouter'd and pro- 
vided for; when ſuch incomparable Strokes of Art 
and Workmanſhip appear in all, and ſuch inimita- 
ble Glories and Beauties in the Cloathing of others; 
who can, without the greateſt Obſtinacy and Pre- 
judice, deny this to be Gop's Handy-work? The 


gaudy, or even the meaneſt Apparel, which Man 


provideth for himſelf, we readily enough own to be 
the Contrivance, the Work of Man : And ſhall we 
deny the Cloathing of all the Animal World beſides 
(which infinitely furpaſſeth all the Robes of earthly 
Majeſty ; ſhall we, dare we, deny that) to be the 
Work of any Thing leſs than of an infinite, intelli- 
gent Being, whoſe Art and Power are equal to ſuch 
olorious Work! | 95 


76 — 


which are obſerved as much to exceed our Birds in their Colours, 
28 ours do theirs in their Singing. 


ther are indeed its Colours radiant, or beautiful, fingly conſider'd: 
But when it is in the Hand, we ſee its light and darker Colours ſo 
"urionily mix'd together, as to give the Bird a ſurprizing Beauty. 


ihe ſame is alſo obſervable in many Inſects, particularly of the | 
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) The Yryneck, at a Diſtance, is a Bird of mean Colour; nei- 
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. Of the Houſes and Habitation of AN IMALõ 


| AVING in the laſt Chapter, as briefly ag 
well I could, ſurveyed the Cloathing of Ani- 
mals, I ſhall in this take a View of their Houſe, 
Neſis, their Cells and Habitations, another Thing 
no leſs neceſſary to their Well-being than the laſt; 
and in which the Great Creator hath likewiſe ſig- 
nalized his Care and Skill, by giving Animals an 
Architectonick Faculty, to build themſelves con- 
venient Places of Retirement, in which to re- 
poſe and ſecure themſelves, and to nurſe up their 
Young, «© 5 

And here, as beſore, we may conſider the Caſe 
of Man, and that of the irrational Animals. Man 
having (as J ſaid) the Gift of Reaſon and Under- 
ſtanding, is able to ſhift for himſelf, to contrive 
and build, as his Pleaſure leads him, and his Abi- 
lities will admit of. From the meaneſt Huts and 
Cottages, he can erect himſelf ſtately Buildings, be- 
deck them with exquiſite Arts of Architecture, 
Painting, and other Garniture; ennoble them, and 
render them delightful with pleaſant Gardens, Foun- 
tains, Avenues, and what not? For Man therefore 
the Creator hath abundantly provided in this Re- 
ſpect, by giving him an Ability to help himſell. 
And a wiſe Proviſion this is, inaſmuch as it is an 
excellent Exerciſe of the Wit, the Ingenuity, the 
Induſtry, and Care of Man. 

But ſince Ingenuity, without Materials, would 
be fruitleſs, the Materials therefore which the Cre- 
ator hath provided the World with, for this very 
Service of Building, deſerve our Notice. bs 

| grca 


| inven 
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great Varieties of Trees (a) Earth, Stones, and 
Plants, anſwering every Occaſion and Purpoſe of 
Man for this Uſe, in all Ages and Places all the 
World over, is a great Act of the Creator's Good- 
neſs; as manifeſting, that ſince he has left Man to 
ſhift for himſelf, it ſhould not be without ſufficient 
Helps to enable him to do ſo, if he would but make 
Uſe of them, and the Senſe and Reaſon which God 
hath given him, 

Thus ſufficient Proviſion is made for the Habita- 
tion of Man, | | 


And no leſs ſhall we find is made for the reſt of | 


the Creatures; who, altho' they want the Power 
of Reaſon to vary their Metheds, and cannot add 
to, or diminiſh from, or any way make Improve- 
ments upon their natural Way, yet we find that 
natural Inſtinct, which the Creator's infinite Un- 
derſtanding hath imprinted in them, to be abun- 
dantly ſufficient, nay, in all Probability, the very 
belt or only Method they can take, or that can be 
invented, for the reſpective Uſe and Purpoſe of each 
peculiar Species of Animals (5). If ſome Crea- 
tures make their Neſts in Houſes, ſome in Trees, 


ſome 


— 


— 


(a) | —Dant utile lignum 
Navigiis Pinos, domibus Cedreſgue, Cupreſſoſque : 
Hinc radios trivere Rotis, hinc tympana plauſtris 
Agricolæ, & pandas ratibus poſuere carinas. 
Viminibus Salices fœcundæ, frondibus Ulm ;; 

At Myrtus walidis haſtilibus, & Bona bells 

Cornus ; Ityræos Taxi torquentur in arcus, 

Nec Tilie leves, aut tor no rafile Buxum, 

Non formam accipiunt, ferroque cavantur acuto: 

Necnon & torrentum undam 2 innatat Alnus 

Miſſa Pado: nec non & apes examina condunt 

Corticibuſque cavis, vitioſægue Ilicis aleo. 5 

| Virg. Georg, I. 2, carm. 442. 

J) See Chap. 15, and Book VIII, Chap. 6, 


(a) Many 
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228 Of Animals Habitations. Book IV. 
ſome in Shrubs, ſome in the Earth (a), ſome in 
Stone, ſome in the Waters, ſome here, and ſome 
there, or have none at all; yet we find, that that 
Place, that Method of Nidification, doth abundant- 
ly anſwer the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young, We 
are ſo far from diſcovering any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befal the Species, any Decay, any periſhing 
of their Young ; that, in all Probability, on the 

| con- 


— — — — 


(a) Many of the . e Tchneumones are remarkable enough for 
their Nidification and Proviſion for their Young, Thoſe that build 
in Earth (which commonly have golden and black Rings round their 
Alvi) having lined the little Cells they have perforated, lay there- 
in their Eggs, and then carry into them Maggots from the Leaves 
of Trees, and ſeal them up cloſe and neatly. And another [chneu- 
mon, more of the Veſpa than Muſca-Tchneumon Kind, (having a 
little Sting in its Tail, of a black Colour) gave me the Pleaſure, one 
Summer, of ſeeing it build its Neſt in a little Hole in my Study-Win- 
dow. This Cell was coated about with an odoriferous, reſi nous Gum, 
collected, I ſuppoſe, from ſome Fir-Trees near; aſter which it laid 
two Eggs (I think the Number was) and then carried in divers Mag- 
gots, fome bigger than itſelf. Theſe it very ſagaciouſly ſealed clo!e 
up into the Neſt, leaving them there, doubtleſs, partly to afliſt the 
Incubation z and eſpecially for Food to the future Young, when 
hatched, 

Of this Artifice of theſe Icbneumons, Ariftotle himfelf takes No- 
tice (but I believe he was ſcarce aware of the Eggs ſealed up with 
the Spiders.) 0 3 Tenixes Iy veuuoyts N., &c. As to tte 
Veſpae, called Ichneumones, (eſs than others) they kill Sp'ders, ard 
carry them into their Holes, and bawing ſealed them up with Dirt, ti 
qua batch, and produce thoſe of the ſame Kind, Hiſt, Anim, |. 5. 

» 20, | 

To what hath been ſaid about theſe bneumon Waſps, I ſhall add 
one Obſervation more, concerning the providential Structure oi 
their Mouth in every of their Tribes, viz. their Jaws are not on) 
very ſtrong, but nicely ſized, curved, and placed for gnawing n 


ſcraping thoſe complete little Holes they perforate in Earth, Word, 


yea, in Stone itſelf. 


6 20 
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contrary, in that particular Way they better thrive, 
are more ſecure, and better able to ſhift for, and 
help themſelves. If, for Inſtance, ſome Beaſts make 
to themſelves no Habitatyon, - but lie abroad in the 
open Air, and there produce their Young; in this 
Caſe we find there is no Need it ſhould be other- 
wiſe, by Reaſon they are either taken Care of by 
Man (a), or in no Danger, as other Creatures, 
from Abroad. If others repoſite their Young in 
Holes (b) and Dens, and ſecure themſelves alſo 
therein, it is, becauſe ſuch Guard, ſuch Security, is 
wanting, their Lives being ſought either by the 
Hoſtility of Man, or to ſatisfy the Appetite of ra- 
pacious Creatures (c). If among Birds, ſome build 
their Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes, ſome in 
Trees, ſome on the Ground (d), ſome on Rocks 
and Crags on high, (of which G o Þ himſelf hath 

- | given 


_ K — — — * A 
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(a) Tully having ſpoken of the Care of ſome Animals towards 


their Young, by which they are nurſed and brought up, faith, Ac- 


cedit etiam, ad nonnullorum animaniium, & earum rerum quas terra 
gignit, conſervationem, & ſalutem, haminum etiam ſolertia & dili- 
gentia. Nam multæ & pecudes, Sir pes ſunt, que fine procuratione 
lominum ſalve eſſe non peſſunt. Cic, de Nat. Deor. 1. 2. c. 52. 

(b) Prov. xxx. 26. The Contes are but a feeble Fulk, yet make they 
their Houſes in the Rocks, | 

(e) See Note (a) p. 232. | 

) It is a notable Inſtinct which OI. Magnus tells of the Galli Syl- 
w:/ires, in his Northern Country, to ſecure themſelves againſt the 
Cold and Storms of the Winter. Cim nives inſtar collium terre 
ſuperficiem ubique cvopertunt, ramoſque arborum diutiùs deprimunt & 
cendenſant, certas fructus Betulæ arboris-----=- in forma longi Pi peris 
vorunt, & glutiunt indigeſtos; idgue tanta aviditate, ac quanti- 
tate, ut repletum guttur toto cer pere majus appareat, Deinde par- 
titit agminibus ſeſe inter medios nivinm colles immergunt, præſertim 


in Fan, Febr. Martio, guando ni ves ut turbines, typhones, wel tempe- 
4 fates graviſſime e nubiÞ5 deſcendunt. Cumgue cocpertæ ſunt, < 
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given an Inſtance in the Eagle, Job xxxix. 27, 28,) ſtinct 
And ſo among the Inſe& and Reptile Kinds, if ſome menc 
repoſite their Eggs or Voung in the Earth, ſome in leſs is 
Wood, ſome in Stone, ſome on one Kind of Plant, nick! 
ſome one another, ſome in warm and dry Places, ty of 
ſome in the Water, and moiſt Places, and ſome in to im 
their own Bodies only, as ſhall be ſhewn in proper Admi 
Place; in all theſe Caſes it is, in all Probability, the I quite 
beſt or only Method the Animal can take for the ble A. 
Hatching and Production of its Young, for their 410 U 
an 


Supplies, Safety, or ſome other main Point of their nd 
Being or Well-being. This is manifeſt enough in dious 
many Caſes, and therefore probable in all. It is them 


manifeſt that ſuch Animals, for Inſtance, as breed or Lo 
in the Waters (as not only Fiſh, but divers In- tnemf 
ſects, and other Land-Animals do) that their Young Warm 
cannot be hatched, fed, or nurſed up in any other of the 
Element. It is manifeſt alſo, That Inſects, which out, 
lay their Eggs on this, and that, and the other + 2 

Vent 


agreeable Tree, or Plant, or in Fleſh, Sc. that it is 
by that Means their Young are fed and nurſed up. 
And it is little to be doubted alſo, but that theſe 
Matrixes may much conduce to the Maturation and 
Production of the Young, And ſo in all other the 00 1 
like Caſes of Nidification, of Heat or Cold, Wet ES 


— — 


or Dry, Expoſed or Open, in all Probability this is ela 
the beſt Method for the Animal's Good, moſt a- g 
lutary and agreeable to its Nature, moſt for its Fe- WE Ne 
cundity, and the Continuance aud Increaſe of its len feris“ 
0 . , \ . 122 : applicatd 
Species; to which every Species of Animals is na- b ; 
turally prompt and inclined. freripue 
Thus admirable is the natural Sagacity and In- = th 
ftinct 0 Of 

— — — - , — — ID Io, E. 
certis hebdomadis cibo in gutture collecto, egeſto, & reſumpto vivunt, 0 Ar 
Venatorum canibus non produntur Quod fi preſentiunt ni- 0 Birds, 
vem imminere majorem, predifio fructu iterum devorato, aliud [{erves Ob 
domicilium captant, in eoque manent uſque ad finem Martii, &c. de, Hail 


Ol. Mag. Hiſt, bs 19. Co 33. 


(a) It 
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| flint (a) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
leſs is it in the Fabrick of them. Their architecto- 
nick Skill, exerted in the Curioſity and Dexteri- 
ty of their Works, and exceeding the Skill of Man 
to imitate; this, I ſay, deſerves as much or more 
Admiration and Praiſe, than that of the moſt ex- 
quiſite Artiſt among Men. For with what inimita- 
ble Art (a) do theſe poor untaught Creatures lay 
a parcel of rude and ugly Sticks and Straws, Mos 
and Dirt together, and form them into commo- 
dious Neſts! With what Curioſity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themſelves, and their Young, and to keep them 
warm! And with what Art and Craft do many 


of them thatch over, and coat their Neſts with- 


out, to dodge and deceive the Eye of Spectators, 
as well as to guard and fence againſt the Injuries of 
Weather (c)! With what prodigious Subtilty do 


ſome 


< __— 


r 


— 


— 


(a) 1 18 a very odd Story (which I rather mention for the 


Reader's Diverſion, than for its Truth) which Dr. Lud. de Beou- 


fort relates: Vir fide dignus narravit mihi, quid cam ſemel, animi 
| £72:1a, nidum aviculæ ligns obturaſJet, ſeque occultaſſet, cupidus vi- 

cerdt, quid in tali occaſione præſtaret; illa cam fruſtra ſæpiùs tentãſ- 
jt roſiro illud auferre, caſits admodum impatiens, abiit, & poſt alig uod 


| «pplicata, pauld poſt, illud weluti telum eripuit tanta vi, ut diſperſa 
| 'npetu_herbula, occaſionem ipſi, ab aviculd ejus virtutem diſcendi, 
freripuerit, Coſmog. Divina, Sect. 5, Chap. 1. Had he told ns 
| — the Plant was, we might have given better Credit to this 
tory. 


(5) Of the Subtilty of Birds in Nidification, ſee Plin. Nat, Hi, 


10. e. 33. 


RY, Any many Inſtances that m'ght be given of this Subtilty 
| Of Birds, 


| ſerves Obſervation, who with great Art builds her Neſt with Moſ- 


take 
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bemporis ſpatium reverſa eſt, reſtro gerens plantulam, qud ebturamento 


and other Creatures, that of the long tailed Titmouſe de- 


e, Hair, and the Webs of Spiders, caſt out from them when they 


. a * 
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ſome foreign Birds (a), not only plat and weave the 
fibrous Parts of Vegetables together, and Curiouſly 
tunnel them, and commodiouſly form them into 
Neſts, but alſo artificially ſuſpend them on the ten- 
der T wigs of Trees, to keep them out of the Reach 
of rapacious Animals? 

And ſo for Inſecis, thoſe little, weak, thoſe ten- 
der Creatures; yet, what admirable Artiſts are they 
in this Buſineſs of Nidification ! With what great 

Diligence doth the little Bee gather its Comb 
from various Trees (5) and Flowers, the / 
| . from 


—— — 11 
ll 
n 


n 
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take their Flight: See Book VIII. Chap. 4. Note (d) p. 363. with 
which the other Materials are ſtrongly tied together. Having 
neatly built, and covered her Neſt with theſe Materials without, 
ſhe thatcheth it on the Top with the Muſcus arboreus ramoſis, or 


ſuch like broad, whitiſh Moſs, to keep out Rain, and to dodge the 


Spectator's Eye; and within ſhe lineth it with a great Number of 
ſoft Feathers, ſo many, that I confeſs I could not but admire how 
fo ſmall a Room could hold them, eſpecially that they could be laid 
ſo cloſe and handſomely together, to afford ſufficient Room for a Bird 
with ſo long a Tail, and fo numerous an Iſſue as this Bird common» 
ly hath, which Mr. Ray ſaith (Synopſ. Methed. Avium, p. 74.) 
Ova inter omnes aviculas numereſiſſima ponit, See more of the Net 
of this Bird, from Aldr:wand. in Willugb. Ornith. p. 243. 

(a) The Neſt of the Grira tangeima, the Icterus minor, and the 
FJupujuba, or whatever other Name the American Hang. Neſts may 
be called by, are of this Kind. Of which ſee Wil/ughby's Ort. 
Lib. 2. Chap. 5. Se, 12, 13. Alſo Dr. Grew"s Muſeum Rep. dis. 
Part 1. See. 4. Chap. 4, Theſe Neſts I have divers Times ſeen, 
particularly in great PerfeQtion in our R. S. Repoſitory, and in tle 
noble and well-furniſhed Muſæ um of my often commended Friend 
Sir Hans Sloane; and at the ſame Time 1 could not but admire at the 
neat Mechaniſm of them, and the Sagacity of the Bird, in hanging 
them on the Twigs of Trees, to ſecure their Eggs and Young from 


the Apes. | 


(54) 1 mention Trees, becauſe I have ſeen Bees gather the Gum of 


Fir-Trees, which, at the ſame Time gave me the Pleaſure of ſee- 
ing their Way of loading their Thighs therewith, performed with 


great Art and Dexterity. 2 1 
(a Waits, 
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CAP. XIII. Of Animals Habitations. 233 
from ſolid Timber (a)! And with what prodigi- 
ous geometrical Subtilty do thoſe little Animals 
work their deep. hexagonal Cells, the enly proper 
Figure that the beſt Mathematician could chuſe for 
ſich a Combination of Houſes (5)! With what 
Accuracy do other Inſects perforate the Earth (c), 
Wood, yea, Stone itſelf (4)! For which Service, 
the compleat Apparatus of their Mouths (e), and 
Feet (f), deſerves'particular Obſervation, as _ 

5 een 
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(a) Waſps, at their firſt Coming, may be obſerv'd to frequent: 
Poſts, Boards, and other Wood that is dry and ſound; but never 
any that is rotten. Theſe they may be heard to ſcrape and gnaw g 
and what they ſo gnaw off, they heap cloſe together between their 
Chin and Fore-Legs, until they have gotten enough for a Burden, 


which they then carry away in their Mouths, and make their Cells 
with. e | 


(5) Circular Cells would have been the moſt capacious ; but this / 


would by no Means have been a convenient Figure, by Reaſon much 
of the Room would have been taken up by Vacancies between the 


Circles; therefore, it was neceſſary to make Uſe of ſome of the re- 
Qlinear Figures. Among which only three could be of Uſe; of 


which Pappus Alexandrin. thus diſcourſeth: Cum igitur tres figu= 
re ſunt, quæ per ſeipſas locum circa idem punctum con ſiſtentem replers 
| punt, Trizngulum, ſcil. Quadratum, & Hexagenum, Apes illam, 
que ex piurious angulis conſtat, ſapienter delegerunt, utpote ſuſpican= 
tes er plus mellis capere quam utramꝭis reliquarum, At apes qui- 
dem iliad tantùm quod ipfes utile eſt cognoſcurt, viz. He x1gonum Dua- 
drats & Triangulo eJe mau, & plus Mellis capere peſſe; nimirum equalt 
materia in conſtructionem untuſcujuſue conſumpts. Nos verd qui plus 
ſapiertie quam Apes habere prefitemur, aliquid etiam magis inſiguæ 
ind igabimus. Collect. Math. 1, 5. 
(c) See before Note (a) p. 228. 
(4) See Chap. 11. Note (a) p. 192. | 
le) See Chap. 11. Note (5) p. 192. | E 
) Among many Examples, the Legs and Peet of the Mole- 


very brawny and ſtrong; and the Feet armed each with four flat 


and a third with two little Claws: Which Lamina is jointed to 

the Bottom of the Foot, to be extended, to make the Foot wi- 

der, or withdrawn within the Foot. Theſe Feet are placed to 

Aratch ſomewhat fideways, as well as downward, after the 
N 


Manner 


Criciet (Gryllotalpa) are very remarkable. The Fore-Legs are 


ſtrong Claws, together with a ſmall Lamina, with two larger Claws, | 
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been, and will be hereafter obſerv'd. And fur- 
ther yet; With what Care and Neatneſs do mof 
of thoſe little ſagacious Animals line thoſe their 
Houſes within, and ſeal them up, and fence them 
without (a)! How artificially will others fold up 
the Leaves of Trees and Plants (5); others houſe 
themſelves in Sticks and Straws; others glue light 
and floating Bodies together (c), and by that Ar. 
tifice make themſelves floating Houſes in the Wa 
| ters, 


A — — ___—_—_— 2 ; 
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= — Band 4 „ 25 
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Manner of Moles Feet; and they arg very like them alſo-in Fi- 
ure. 
x Somewhat of this Nature, Scuammerdam obſerves of the Worms 
of the Ephemeron, To this Purpoſe [to dig their Cells] the wi 
Creator bath furniſh'd them (ſaith he) with fir Members. For, be 
Sides that their two Fore-legs are formed ſymewhat like thoſe of the ar. 
dinary Moles, or Gryllotalpa 3 be bath alſo furniſh*d them with tw; 
toothy Checks, ſomenuhat like the Sheers of Lobſters, wwhich ſerve then 
more readily to bore the Clay. Swammerdam's Ephem, Vit. Pub- 
bliſhed by Dr. Tyſon, Chap. 3. | | 

(a) See the before-cited Note (a) p. 228. 

() They are for the moſt Part, ſome of the Phalznz-Tribe, 
which inhabit the tunnelled, convolved Leaves, that we meet with 
on Vegetables in the Spring and Summer. And it is a {ome 
what wonderful Artifice, how ſo ſmall and weak a Creature, 
one of thoſe newly-hatch'd Maggots (for doubtleſs it is they, not 


the Parent-Animal, becauſe ſhe emits no Web, nor bath any ter- 


trine Art) can be able to convolve the ſtubborn Leaf, and then bind 
it in that neat round Form, with the Thread or Web it weaves 
from its own Body; with which it commonly lines the convolvel 
Leaf, and ſtops up the two Ends, to prevent its owa falling out; 
and Earvigs, and other noxious Animals getting in, | 

(c) The ſeveral Sorts of Phryganea, or Cadezus, in their Mu. 


: pha, or Maggot-ftate, thus houſe themſelves z one Sort in Straws, 
cCall'd from thence Straw-Worms; others in two or more Sticks, 


laid parallel to one another, creeping at the bottom of Brooks; o- 
thers with a ſmall Bundle of Pieces of Ruſhes, Duck- weed, 
Sticks, Sc. glu'd together, therewith they float on the Top, and 
can row themſelves therein about the Waters, with the Kelp of 
their Feet: Both theſe are call'd Cod-bait. Divers other Soft 
there are, which the Reader may fee a Summary of, from Mr. 
iugbby. in Raii Method, In ſect. p. 12, together with a good, " 
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ters, to tranſport themſelves at Pleaſure after their 
Food, or other neceſſary Occaſions of Life! And 
for a Cloſe, let us take the ſcriptural Inſtance of 
the Spider, Prov. xxx. 28. which is one of the four 
little Things, which v. 24. Agur ſays, is exceeding 
wiſe: The Spider taketh hold with her Hands, and 
is in Kings Palaces (a). I will not diſpute the Truth 
of our Engliſh Tranſlation of this Text, but ſuppo- 
fins the Animal mention'd to be that which is 
meant; it is manifeſt that the Art of that Species 
of Creatures, in ſpinning their various Webs, and 
the Furniture their Bodies afford to that Purpoſe, 
are an excellent Inſtinct and Proviſion of Nature, 
ſetting forth its glorious Author, ; 
1 | And 


ao — * — 
Lead * — 


very brief Deſcription of the Papilionaceous Fly, that comes from 
he Cod. halt Cadeao. It is a noble architectonick Faculty, which 
all the Variety of theſe Animals have, to gather ſuch Bodies as are 
litteſt for their Purpoſe, and then to glue them together; ſome to 
be neavier than Water, that the Animal may remain at the Bottom, 
where its Food is; (for which Purpoſe they uſe Stones, together 
ith Sticks, Ruſhes, Sc.) and ſome to be lighter than Water, to 
oat on the Top, and gather its Food from thence. Theſe little Hou- 
[es look coarſe, and ſhew no great Artifice outwardly ; but are well 
tunnelled, and made within with a hard tough Paſte ; into which 
he hinder Part of the Maggot is ſo fix'd, that it can draw its Cell af- 
er it any where, without Danger of leaving it behind; as alſo thruſt. 
ts Body out, to reach what it wanteth; or withdraw it into its 
Cell, to guard it againſt Harms. | 
(a) Having mentioned the Spider, I ſhill take this Occaſion, 
although it be out of the Way) to give an Inſtance of the Poiſon 
i tome of them, Scaliger, Exerc. 186. relates, That in Gaſcony, 
is Country, there are Spiders of that Virulency, tbit if a Man treads 
ben them, to cruſh them, their Poiſon 4will paſs thro* the very Soles 
Vis Shoe, Boyl, Subtil. of Effluv. c. 7 ps 
Mr, Leewweihoek put a Frog and a Spider together intoa Glaſs, and 
Wing made the Spider ſting the Frog divers Times, the Frog dy'd 
about an Hour's Time. Phil, Tran', N 272. | 
in the ſame Tranſi&ion, is a curious Account of the Manner 
ow Spiders lay, and guard their Eggs, vis, they emit them nos 
; $0 f out - 
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236 Of Animals Habitations. Book ly 
And now from this ſhort and tranſient View ,; 
the architectonick Faculty of Animals, eſpecially 
the Irrationals; we may eafily perceive ſome ſupe- 
rior and wiſe Being was certainly concern'd in 
their Creation or Original. For, how is it poſi. 
ble that an irrational Creature ſhould, with ordinary 
and coarſe, or indeed any Materials, be ever al; 
to perform ſuch Works, as exceed even the Ini. 
tation of a rational Creature? How could the B- 
dies of many of them (particularly the laſt men- 
tion'd) be furniſh'd with architective Materials! 


""'Y 12 


out of the hindermoſt Part of the Body, but under the upper Part 
of her Belly, near the hind Legs, &c. Alſo there is an Account 
of the Parts from which they emit their Webs, and divers other 
Things worth Obſervation, with Cuts illufirating the Whole, 
But in Phil, Tranſ. N® 22. Dr. Nath. Fairfax, from S. Red, and 
his own Obſervations, thinks Spiders not vencmous ; ſeveral per. 
ſons, as well as Birds, ſwallowing them without Hurt: Which! 
myſelf have known in a Perſon of Learning, who was advis'd to take 
them medicinally at firft, and would at any Time ſwallow them, 
affirming them to be ſweet, and well-taſted: And not only inne- 
cuous, but they are very ſalutiferous too, in ſome of the moſt ſtub- 
born Difeaſes, if the pleaſant Story in. Mouffer be true, of a rich 
London Matron, cured of adeſperate Tympany, by a certain Debau- 
chee, that hearing of her Caſe, and that ſhe was given over by the 
Doctors, went to her, pretending to be a Phyſician, and confidently 
aiirming he would cure her; which ſhe being willing to believe, . 
grees with him for ſo much Money, one half to be paid down, tie 
other upon Cure, Upon which he gives her a Spider, promiſing her 
Cure in three Days. Whereupon (not doubting but that he had 
oifon'd her, and fearing he might be call'd to Account for it 
* gets out of Town as faſt as he could. But inſtead of being 
poiſon'd, the ſoun recovered. After ſome Months, the Quack 
gets privately to Town, when he thought the Buſtle might be c 
and enquiring how his Patient did, was inform'd of her Cure; 20 
thereupen viſiting her, and making an Excuſe for his Abſence, It 
| geceiv'd his Pay with great Applauſe and Thanks, Muff. 1116 
Fi ., 8. 8 
H 2 ſaid ſo much of Spiders, I might here add their Flight; 
But of this, fee Book VIII: Chap. 4. Nete (d) p. 363. 
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How could they ever diſcover them to be in their 


| Bodies, or know what Uſe to make of them? 


We muſt therefore neceſſarily conclude, That the 
Irrationa!s either have Reaſon and Judgment, not 
only Glimmerings thereof, but ſome of its ſape- 
four Acts, as Wiſdom and Foreſight, Diſcretion, 


Art and Care; or elſe, that they are only paſſive in 


the Caſe, and act by Inſtinct, or by the Reaſon of 
ſome ſuperior Being imprinted in their Nature, or 
ſome Way or other (be it how it will) congenial 
with them. That they are Rational, or excel 


Man in Art and Wiſdom, none ſurely will be ſo 


fooliſh as to ſay : And therefore we muſt conclude, 
That thoſe excellent Ends they purſue, and that 
admirable Art they exert, is none of their own, 
but owing to that infinitely-wiſe and excellent Be- 
ing, of whom it may be ſaid, with Reference to 


| the irrational, as well as rational Creatures, as it is, 


Prov. ii. 6. The Lord giveth Wiſdom ; out of his 


Mauth cometh Knowledge and Under/tauding, 
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CHAP. XIV. 
Of ANIMALs Self-Preſervation. 


T T Aving thus conſtdered the Food, Cloathing, 
1 and Houſes of Animals; let us in this Chap- 
ter take a Glance of another excellent Proviſion, 
the wiſe Creator hath made for the Good of the 
animal World ; and that is, the Methods which all 
Animals naturally take for their Se- Preſervatin 
and Safety, And here it is remarkable (as in the 
Caſes before) that Man, who is endow'd with Rea- 
ſon, is born without Armature, and is deſtitute of 
many Powers, which irrational Creatures have ina 
much higher Degree than he, by Reaſon he can 
make himſelf Arms to defend himſelf, can contrive 
Methods for his own Guard and Safety, can many 
Ways annoy his Enemy, and ſtave off the Harms 
of noxious Creatures, 

But for others, who are deſtitute of this ſuper- 
eminent Faculty ; they are ſome W ay or other pro- 
vided with ſufficient Guard (a), proportionate to 
their Place of Abode, the Dangers they are like to 
incur there (5); and in a Word, to their pony 

cca- 


0 — 
Ps 


(a) Callent in hoc cuncta animalia, ſciuntque non ſua mol com, 
werim &' beſtium adwverſa z norunt ſua tela, nirunt occaſiones, parle 
que diſſidentium imbelles, In wentre mollis eft tenuiſque cutis Crocicte 
to: ideogue ſe, ut territi, mergent Delphini, ſubeunteſ que alvum tits 
ſecant ſpins, Plin. Nat. Hiſt. I. 8. c. 25. 


(5) Omnibus aptum eft Corpus Arimee moribus & facultatibus : . 
5 fortibus ungulis & juba ef ornatum ( etenim welox & ſuperbun & 
generaſumeſt animal.) Leoni, autem, utpote animoſo & feroct, deytibus 
& unguibus validum, Ita autem & Tauro & Apro; illi enim Cornid, 
buic exerti Dentes. - Ceruo autem & Lepori (timida enim ſunt — 

ä 140 
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Occaſions and Need of Security, Accordingly, 
ſome are ſufficiently guarded againſt all common 
Dangers, by their natural Cloathing ; by their Ar- 
mature of Shells, or ſuch like hard, and impregna- 
ble Covering of their Body (a). Others deſtitute of 
this Guard, are armed, ſome with Horns (b), ſome 
with ſharp Quills and Prickles (c), fome with 


Claws, 


lia) velox n inerme, Timidis enim velocitas, arma audacibus 

canveniebant -- mini autem ¶ ſipiens enim eſt. ) manus dedit, in- ; 

ftrumentum ad omnes artes neceſſarium, paci non minis quam bells 
tdneum. Non tgitur indiguit Cornu fibi innato cùm meliora Corni- 

bus arma manibus, quandocungue wolet, palſit accipere « Etenim En- 

fis & Haſta majora ſunt Arma, & ad incidendum promptiora-— - 

Neque Cornu, neque Ungulæ quicquam niſi cominùs agere poſſunt 

Heominum werd ar ma eminùs juxta ac cominùs agunt : telum quidem 
| & ſagitra magis quam cornua.—— Non igitur eft nudus, neque 

FEMMILS === => ſed ipſi eſt Thorax ferreus, quandocungue libet, omni- 

bus Corits difficilius ſauciatu erganum. - -Nec Thorax ſolum, ſed 

& Domus, & Murus, & Turris, &c, Galen. de Uſ. Part. I. 1. 

FP : 

(a) Shells deſerve a Place in this Survey, upon the account of 
their great Variety; the curious and uncouth Make of ſome, and 
the beautiful Colours, and pretty Ornaments of others; but it 
would be endleſs to deſcend to Particulars. Omitting others, I 

hall therefore only take Notice of the Tortoiſe-Shell, by reaſon a 
) great deal of Dexterity appears, even in the Simplicity of that 
Animal's Skeleton, For, beſides that, the Shell is a ſtout 
Guard to the Body, and affords a ſafe Retreat to the Head, Legs, 
and Tail, which it withdraws within the Shell upon any Danger; 
belides this, I ſay, the Shell ſupplieth the Place of all the Bones 
. in the Body, except thoſe of the extreme Parts, the Head and 
Neck, and the four Legs and Tail. So that at firſt Sight, it is 
ſomewhat ſurprizing to ſee a compleat Skeleton confifting of ſa 
imall a Number of Bones, and they abundantly ſufficient for the 
Creatures Uſe, : 8 
5) Dente ti mentur Apri: defendunt cornua Tauros: 
Inbelles Dame guid niſi prada ſumus P | 8 
5 | Martial. 1, 13. Epigr. 94. 
1 (c) Phe H:dze- log being an helpleſs, flow, and patient Ani- 
| nal, is accordingly guarded with Prickles, and a Power of 
, oling itlelf vp in them, Clavis rerebrari ſbi pedes, & di- 
© ſeindi 
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Claws, ſome with Stings (a); ſome can ſhift and 


change their Colours (b); ſome can make their 


Eſcape by the Help of their Wings, and others by 
FT. | the 


ſeindi viſcera patientiſſim? ferebat, omnes cultri ictus fine gemitu ply. 
guam Spartand nebilitate Concoguens, Barrichius in Blaſ de Echino. 
Panziculum carnoſum ee Muſculus penè circularis, adni. 
randæ fabrice, lacinias ſuas ad pedes, caudam, caput, waric ex. 
porrigens, cujus miniſterio Echinus ſe ad arbitrium in orbem contra. 
tit. Act. Dan. in Blaſio. | 
Ile licet digitos teſtudine 22 acuta, 
Cor tice depoſito mollis Echinus erit, Mart. I. 13. Epig. 86. 
(a) The Sting of a Waſp, or Bee, &c, is lo pretty a Piece of 
Work, that it is worth taking Notice of, ſo far as I have not 
found others to have ſpoken of it. Others have obſerv'd the 
Sting to be an hollow Tube, with a Bag of ſharp penetrating Jui- 
ces, (its Poiſon,) joined to the End of it, within the Body of 
the Waſp, which is, in Stinging, injected into the Fleſh through the 
Tube. But there are, beſides this, two ſmall ,ſharp, bearded Spears, lying 
within this Tube, or Sting, as in a Sheath, In a Vaſp's Sting, I 
counted eight Beards on the Side of each Spear, ſomewbat like 
the Beards of Fiſh hooks. Theſe Spears in the Sting, or Sheath, 
lie one with its Point a little before that of the other: as is repre- 
ſented in Fig. 21, to be ready (I conceive) to be firſt darted into 
the Fleſh; which being once fix'd, by Means of its foremoſt 
Beard, the other then ftrikes in too, and ſo they alternately pierce 
deeper and deeper, their Beards taking more and more hold in the 
Fleſh; after which the Sheath or Sting follows, to convey the 
Poiſon into the Wound. Which, that it may pierce the better, 
it is drawn into a Point, with a ſmall Slit a little below that Point, 
for the two Spears to come out at. By Means of this pretty Me- 
chaniſm in the Sting, it is, that the Sting when out of the Body, 
and parted from it, is able to pierce and ſting us: And by Means 
of the Beards being lodged deep in the Fleſh, it comes to paſs that 
Bees leave their Stings behind them, when they are diſturbed be- 
fore they have Time to withdraw their Spears into their Scabbard, 
In Fig. 21, is repreſented the two Spears as they lie in the Sting. 


In Fig. 22, the two Spears are repreſented when ſqueez'd out of 


the Sting, or the Scabbard z in which Latter, Fig. Ac b, is the 
Sting, cd, and b e, the two bearded Spears thruſt out. 

(5) The Camelion is ſufficiently fam'd on this Account, 
| Befides which, Pliny" tells us of a Beaſt as big as an Ox, col- 


led the Tarancut, that when he pleaſeth, afſames the Colo 
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the Swiftneſs of their Feet; ſome can ſcreen them- 
ſelyes by diving in the Waters, others by tinging 
and diſordering the Waters (a), can make their 
Eſcape; and ſome can guard their Bodies, even in 


the very Flames, by the Ejection of the Juice of 


their Bodies (b) ; and ſome by their accurate Smell, 


dight, or Hearing, can foreſee Dangers (c); others 


by 


** * — mY — 
— — 


1 — — 


of an Aſs, and Col:rcm omnium fruticum, arborum, florum, lo- 


cum ue reddit, in uibus latet metuens, ideogue rard Cepitur, Plin. 
„ | 

How true this is, there may be ſome Reaſon to doubt; but if 
any Truth be in the Story, it may be from the Animal's chuſing 
ſuch Company, or Places, as are agreeable to its Colour: As T 
have ſeen in divers Caterpillars, and other Inſects, who I believe 
| were not able to change their Colour, from one Colour to another 
yet I have conſtantly obſerved, do fix themſelves to ſuch Things 
as are of the ſame Colour; by which Means they dodge the Spe- 


Qator's Eye, Thus the Caterpiilar that feeds on Elder, I have 


more than once ſeen, ſo cunningly adhering to the ſmall Branches 


of the ſame Colour, that it might be eaſily miſtaken for a ſmall - 


Stck, even by a careful View. So a large green Caterpillar, that 
feeds on Buckthorn, and divers others. To which I may add, the 


prodigious Sazacity of the Fchneumon Flies, that make the Kermes, . 


(for of that Tribe all the Kermes I ever ſaw were; ) how artificia 
ly they not only incloſe their Eggs within that gummy Skin, or 
Snell, but alſo ſo well humour the Colour of the Wood they ad- 
here to, by various Streaks and Colours, that it is not eaſy to di- 
ſtinguiſh them from the Wocd itſelf. 
| (a) Contra metum & vim, ſuis ſe armis quæque defendit. Car- 
nous Jauri, Apri dentibus, merſu Leoines, alia fuga fe, aliæ oc. 
callatione tutantur: atrament! * Sepia, tor ore Torpedines," 
Mult etiam inſechantes odoris intolerabili fœditate depelluut. Cie. 
de Nat. Degr. I. 3: © $0. | | | R 
6) A Knight, call'd Corwin, at Rome, caſt a Salamander into 
the Fire, which preſently ſwell'd, and then vomited Store of 
thick ſlimy Matter, which put out the Coals; to which the Sala- 


Vander preſently retired, putting them out again in the ſame. 


Manner, as ſoon as they re-kindled, and by this Means faved it - 

oh from the Force of the Fire, for the Space of two Hours 3 

| ater which it lived nine Months. Vide Philof, Tranſ. Ne 21. in 

Lewth, Abridg. Vol. 2. p. $16, | = 

(e Pliny gives an Inſtance in each, J. 10. c. 69. Aguiie 
M 5 cis. 
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242 Of Animals Self- Preſervation. Book IV. 
by their natural Craft, can prevent or eſcape 
them (2); others by their uncouth Noiſe (5); 
by the horrid Aſpect, and ugly Geſticulations of 
their Body (c); and ſome even by the Power of 
their Excrements, and their Stink (d), can annoy 
ee their 


** — 7 Ix 


—— 
4 © 


clariùs cernunt [quam homines] ; PYultures ſagacias odorantur, liqui. 
dizs audiunt Talpe obrutæ terra, tam denſo atque ſurd» nature 
elements. EE ab . | 

(a) The Doublings of the Hare, before ſhe goes to Form, there. 
by to dodge and deceive the Dogs, altho' a vulgar Obſervation, is 
a notable Inſtinct for an Animal, leſs famed for Cunning than the 
Fox, and ſome others. | 
(% It is natural for many Quadrupeds, Birds, and Serpents, 
not only to put on a torvous angry Aſpect, when in Danger, 
wee alſo to ſnarl, hiſs, or by ſome other Noiſe deter their Ad- 
verſary, | 

(e) The Tynx, or Wryneck, altho* a Bird of very beautiful 
Feathers, and conſequently far enough off from being any way ter- 
rible; yet, being in Danger, hath ſuch odd Contortions of its 
Neck; and Motions of its Head, that I remember have ſcar'd me, 
when I was a Boy, from taking their Neſts, or touching the Bird, 
daring no more to venture my Hand into their Holes, than if a 
Serpent had lodged. in it. - | 
( 4) Bonaſus tuetur ſe calcibus & flercore, gudd ab ſe quaternis paſ- 
bus [trium jugerum longitudine. Plir, Nat. Hift. I. 8. c. 15. 
ejaculatur, quod ſæpe comburit aded ut deglabrentur canes. Ray's 
Synopſ. Quadr, p. 71. 8 

Camelus Peruuianus Clama dictus neminem offendit, ſed miro ad. 
meodum ingenio ſe ab illatd vindicat injurid, nimirum vomitu vel ci- 
i, vel humoris in vexantem retrorſum cum impetu ejaculato, ob pro- 
tenſam colli longitudinem. Id. ib. p. 146. 

Taguiepatl, (Anglicè Squnk, Praef. and one that T ſaw they 

call'd a Stoncł, ) Cam quis eam inſectatur, fundit cum ventris crept- 

2% halitum fætidiſſimum: uin ipſa tota teterrimum exhalat ocoren, 
S urina flercuſque eſt fœtidiſſimum, atque aded peſtilens, ut nibil. ft 
veperire in noſtro orbe, cui in bac re poſſit comparari: quo fit, ut i 
periculo conſtituta, urinam & fœces ad 8 pluriumwe paſſuum interval. 
Zum ejictat, boc modo ſe ab omnibus vindicans inj uri is, ac weſtcs if 
erens maculis luteis indelebilibus, & nunquam ſatis perſpirante odore: 
alids innoxium Animal eduleque, bac ſold ratione borrend!ſſiviuns 
Id. ib. p. p. 182. | 3 

Si Accipiter Ardeam in ſublimi moleſtat, ſtercore immiſſo in pern 
eius, eas putreſcere facit: uti Solinus ſcribit de Bonaſo, Sc. Jia 2 
Lupus urinam ſpargit in perſequentem, Ol. Mag, Hiſt. I. 19. 
© 14. 


(a) Thus 


CAP. XIV. Of Animals Self- Preſer vation. 243 
their Enemy, and ſecure themſelves; and againſt 
ſome (a), the Divine Providence itſelf hath pro- 
vided a Guard. _ | 

By ſuch Shifts and Means as theſe, a ſufficient 
Guard is miniſtred to every Species of Animals, in 
its proper reſpective Place; abundantly enough to 
ſecure the Species from Deſtruction, and to keep 
up that Balance, which, I have formerly ſhew'd, is 
in the World, among every, and all the Species of. 
Animals; but yet not enough to ſecure Individuals, 
from becoming a Prey to Man, or to other Crea- 
tures, as their Neceſſities of Life require, To 
which Purpoſe, the natural Sagaeity and Craft of 
the one intrapping (5), and captivating, being in 
ſome Meaſure equivalent to that of the other in 
evading, is as excellent a Means for the maintaining 
the one, as preſerving the other; and, if well con- 
lider'd, argues the Contrivance of the infinitely 
wiſe Creator and Preſerver of the World. | 


(a) Thus againſt the Crococdile, which can catch its Prey only 
before it, not on one Side. ,So the Shark, of which take my: of- 
t:n-commended Friend Sir Hans Slaane's Obſervation; It has this 
prealiar to it, ⁊oith ſome others of its own Tribe, that the Mouth 
rs in its under Part, fo that it muſt turn the Belly upwvards to Prey, 
Ard <vas it not for that Time it is in turning, in ⁊ubich the purſued 
Fiſhes eſcape, there <vould be nothing that could aweid it; 2 it is 
very guicł in ſwimming, and hath a waſt Strength, voith the largeſt 
dwwalorv of any Fifh,. and is very devouring, Sloane's Voyage ta 
Jamaica, p. 23. 


% See Chap, 11, Note , P. 204. 


CHAP: 


Of ihe Generation of ANIMALS, 


T Here remains now only one Thing more of the 


ten Things in common to Animals; and that 
is what relates to their Generation (a), and Conſer- 


vation 


— — - 


2 


(a) Spontaneous Generaticn, is a Doctrine ſo generally exploded, 
that I ſhall not undertake the Diſproof of it. It is evident, that 
all Animals, yea, Vegetables too, owe their Production to Parent- 
Animals and Vegetables ; that I have often admir'd at the Cloth 
and Prejudices of the antient Philoſophers, in fo eaſily taking upon 
Truft the Ariftotelian, or rather, the Egyptian Doctrine of Equi- 
vocal Generation; that when they ſaw Flies, Frogs, and Lice, for 
Inſtance, to be Male and Female, and accordingly to ingender, lay 
Eggs, Sc. they could ever imagine any of theſe Creatures ſhould 
be ſpontaneouſly produced, eſpecially in ſo Romantick a Manner, 
as in the Clouds; as they particularly thought Frogs were, and 
that they dropp'd down in Showers of Rain. For an Anſwer to 
this Cafe of Frogs, I ſhall refer to a Relation of my own, which 
my late moſt ingenious and learned Friend, the great Mr. Ra), 
requeſted of me, and was pleas'd to publiſh in his laſt Edition of his 
Wiſdom of God manifeſted, &c. p. 365. 

But ſome will yet aſſert the Raining of Frogs; among which 
the curious Dr. Plat is ſomewhat of this Opinion; telling us of 
Frogs found on the Leads of the Lord Aſton's Gate- houſe, at Tix- 
al in Staffordſpire, which he thinks by ſome ſuch Means came 
there; as alſo on the Bowling- Green, frequently after a Shower 
of Rain. Plot's Hiſt. Staff. c. 1. ſect. 47. 

But we may take a Judgment of this, and an Hundred fuch 

| like Reports, to be met with in confiderable Authors, from other 
the like Reports that have been better inquired into. In a Scarcl!y 
in Silefia, a mighty Rumour was ſpread of its raiuing Millet-Sced 
tut the Matter being inquired into, *twas found to be only tit 
Seeds of the Iuy-leaved Speedwvell, or ſmall Henbit, growing i 
the Place in great Plenty. Eph. Germ, An. 3. Obſ. 40. Sol 
the Archipelago, it was thought Aſhes were rain'd, Ships being 
cover'd therewith at a hundred Leagues Diſtance ; but in all Prob 
bility, it was from an Eruption of Veſuvius, that then happen . 
Abcut Farminſter in Wilts, twas reported it rain d I beat; oy 
cori 
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. Chap, 1. 


curious Obſerver, Mr. Cole, found it to be only Fvy- Berries, blown 
thither in a conſiderable Quantity by a Tempeſt. In the Year 1696, 
at Cranſtead near Wrotham in Kent, a Paſture-Field was over- 
ſpread with little young Yb:itings, ſuppoſed to fall from the 
Clouds, in a Tempeſt of Thunder and Rain; but doubtleſs 
they were brought thither with Waters from the Sea by the 
Tempeſt. See the before-commended Mr, Lowth, Abrid. Phil, 
Jranſ. Vol. 2. p. 143, 144. | | 
Neither needeth it ſeem ſtrange, that Aßbes, Toy- Berries, 
ſmall Fiſhes, or young Frogs, (which yet may have ſome other 
Conveyance,) ſhould be thus tranſported by tempeſtuous Winds, 
conſidering to what Diſtance, and in what Quantities, the Sea 
Waters were carry'd by the Great Storm, Nowemb. 26, 1703, of 
which an ingenious Friend ſent me theſe Accounts from Lewes 
in Suſſex, viz. That a Pbyſician travelling ſoon after the Storm, to 
Tiſehurſt, tzbenty Miles from the Sea, as he rode along pluck*d ſome 
Tops of Hedges, and chewing them, found them ſalt : That ſome 
Grapes hanging on the Vines at Lewes, vere ſo too: That Mr. 
Williamſon, Rector of Ripe, found the Tewigs in bis Garden ſalt the 
Monday after the Storm; and others obſerved the ſame a Week after, 
That the Graſs of the Downs about Lewes, was ſo ſalt, that the 
Sheep would not feed till Hunger compell d them ; And that the Mil- 
ler of Berwick, (three Miles from the Sea,) attempting with bis 


Man to ſecure his Mill, were ſo waſhed with Flaſhes of Sea Wa- 


ter, like the Breakings of Waves againſt the Rocks, that they were 
almoſt flrangled therewith, and forced to give over their Attempt, 

I ca!l'd the Doctrine of Eguivocal Generation, an Egyptian Do- 
dtrine, becauſe probably it had its Riſe in Egypt, to ſolve the Hy- 
potheſis of the Production of Men, and other Animals, out of 
the Earth, by the Help of the Sun's Heat. To prove which, the 
Egyptians, (as Diod. Sicul. faith,) produce this Obſervation, That 
abrut Thebes, when the Earth is moiſtened by the Nile, by the In- 
tenſe Heat of the Sun, an innumerable Number of Mice do ſpring 
cut, From whence he infers, That a!l Kinds of Animals, might 
as well at firſt come likewiſe out of the Earth. And from theſe 
the learned Biſhop Stil lingſteet thinks other Writers, as Ovid, Me- 
la, Pliny, &c. have, without examining its Truth, taken up the 
ſame Hypotheſis. Vide Stilling fleet's Orig. Sacr, Part, 2. Bock I, 

The before-commended Dr. Harris, from the Obſervations of 
Dr. Harvey, S. Mulpigbi, Dr. De Graaf, and Mr. Leezuenboecl, 
infers three Things concerning Generation, as highly probable, 1. 
That Animals are ex Animalculo. 2, That the Animalcules are 
originally in ſemine Marium, & non in Fœminis. 3. That they 
can never come forward, or be formed into Animals of the reſpecti ve 
Kind, without the Ova in Fœminis. His Proofs and Illuſtrations, 
ſee under the Word Generation, in his Lex, Techn, Vol. 2. 
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vation of their Species (a), by that Means, |, 
would not be ſeemly to advance far in this admi. 
Table Work of God; neither ſhall I at all inſiſt up- 
on that of Man, for the ſame Reaſon. And as for 
the Irrationals (5), I ſhall confine myſelf to theſe 
five Matters. | 

I. Their natural Sagacity in chuſing the fittcf 
Places to repoſite their Eggs and Young. 
II. The fitteſt Times and Seaſons they make uſe 
of for their Generation. 
III. The due and ſtated Number of their Young, 
IV. Their Diligence and earneſt Concern in their 
ee | 

V. Their Faculty of feeding them, and their 
Art and Sagacity exerted therein. 

I. The natural Sagacity of irrational Animals, in 
chuſing the fitteſt Places to repoſite their Eggs and 


Young. Of this I have given larger Hints already 


than I needed to have done, when I ſpake of the 
Architecture (c) of Animals, intending then to have 
wholly paſs'd by this Buſineſs of Generation : I ſhall 
therefore now only ſuperadd a few other Inſtances, 
the more to illuſtrate this Matter. 

It hath been alreadyſhewn, and will hereafter (4) 
farther appear, that the Places in which the ſe- 
veral Species of Animals lay up their Eggs, and 

| | | oung, 
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(a) Atcerts Natura, fi fieri potuiſſet, maxim? optaſſet ſuum ofi- 
ficium eſſe immortale: quod cùm per materiam non liceret (nam quod. 
ex carne eft compoſitum, incorruptibile eſſe non poteſt) ſubſidium qued 
prtuit igſi ad immortalitatem eft fabricata, ſapientis cujuſdam urbis 
conditoris exemplo, &c. Nam mirabilem quandam rationem invenit, 
quo modo in demortui animalis locum, novum aliud ſuſficiat. Galen, 
ge Uſu Part. J. 14. c. 22. 

(S) Ani mantia Brita Obſtetricibus non indigent i n edenao Parti, 
cam indita Nature vi Umbilicus ſeipſum occludat. Ol. Rudbeck 
in Blaſii Anat. Felis. | | 

(e) Chap. 13. 

(d) Book VIII. Chap, 6; 
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Young, are the beſt for that Purpoſe; Waters (a) 
for one; Fleſh for another; Holes in Wood (b), 
Earth, or. Stone (c), for others; and Neſts for 
others; and we ſhall find, that ſo ardent is the 
Propenſity of all Animals, even of the meaneſt In- 
ſects, to get a fit Place for the Propagation of their 
Voung, that, as will hereafter appear, there is ſcarce 
any Thing that eſcapeth the Inqueſt of thoſe little 
ſubtile Creatures. But beſides all this, there are 


ly 1 the Inſtinct of fome ſuperior rational Be- 
ing. S, #11 + Sa 3 
1. The complete and neat Order which many 
Creatures obſerve in laying up their Seed, or Eggs, 
in proper Repoſitories: Of which I ſhall ſpeak in 

another Place (d). . 
2. The 


(a) The Epbemeron, as it is an unuſual and ſpecial Inſtance of the 
Brevity of Lite, ſo I take it to be a wonderful Inſtance of the ſpeci- 
al Care and Providence of God, in the Conſervation of the Species 

of that Animal. For, 1. As an Animal, whoſe Life is determi- 
ned in about five or ſix Hours Time, (viz. from about Six in the 
| Evening, till about Eleven o' Clock at Night,) needs no Food; 
| ſo neither doth the Epbemeron eat, after it is become a Fly. 2. As 
to its Generation; in thoſe five Hours of its Life, it performs that, 
| and all other neceſſary Offices of Life: for in the beginning of its 
Life, it ſheds its Coat; and that being done, and the poor little Animal 
thereby render'd light and agile, it ſpends the reſt of its ſnort Time in 
| friſking over the Waters, and at the ſame Time the Female droppeth 
| her Eggs on the Waters, and the Male his Sperm on them, to impreg- 
nate them, Theſe Eggs are 1vread about by the Waters; deſcend to 
the Bottom by their own Gravity; and are hatch'd by the Warmth 
| ofthe Sun, into little Worms, which make themſelves Caſes in the 
Clay, and feed on the ſame without any need of parental Care. 
ide Epbem. vita, tranſlated by Dr. Tyſon from Swammerdam, See 
| allo Book VIII, Chap. 6. Note (d), P. 382. 
(5) See Chap. 13. Note (a), P. 228. and Book VIII. Chap. 6. 
(e) The Worms in Chap. 11. Note (a) P. 192. breed in the Holes 
they gnaw in Stone, as is manifeſt from their Eggs found therein, 
(4) See Beok VIII. Chap. 6. Note (c). P. 382. I 
| 1 (a) Many 


two or three Things more obſervable, which plain- 
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8 The GENERATION Book IV. 
2. The ſuitable Apparatus in every Creatures 
Body, for the lay ing up its Eggs, Seed, or Young, 


in their proper Place, It would be as endleſs az 
needleſs to name all Particulars, and therefore an 


Inſtance or two of the Inſect- Tribe, may ſerve for 
a Specimen in this Place, till I come to other Par- 
ticulars. Thus Inſects, who have neither Feet a- 
dapted to ſcratch, nor Noſes to dig, nor can make 
artificial Neſts to lay up their Young; yet what 
abundant Amends is there made them, in the Power 
they have either to extend the Abdomen (a), and 
| 9155 N | there- 


— —ͤ—ä B 
2 


— — — 


(a) Many, if not moſt Flies, eſpecially thoſe of the Fleſb- Fly. 
kind, have a Faculty of extending their Uropygia, and thereby 
are enabled to thruſt their Eggs into convenient Holes, and Re— 
ceptacles for their Young, in Fleſh, and whatever elſe they Fly. 
blow; but none more remarkable than the Horſe- Fly," called by 
Pennius in Mouffet, (p. 62.) SKINISPI, i. e. Curvicauda, and 


the Whame, or Burrel-Fly, which is vexatious to Horſes in 
Summer, not by ftinging them, but only by their bonibyJicus 
Noiſe, or tickling them in ticking their Nits, or Eggs or. the 
Hair; which they do in a very dexterous Manner, by thruſting 
out their Vrepygia, bending them up, and by gentle, Night Touch- 
es, ſticking the Eggs to the Hair of the Legs, Shoulders, and 
Necks, commonly of Horſes; ſo that Horſes which go abroad, 
and are ſeldom dreſſed, are ſomewhat difcoloured by the numerous 

Nits adhering to their Hair. | 
Having mentioned ſo much of the Generation of this Inſed, 
altho' it be a little out of the Way, I hope I ſhall be excuſed for 
taking Notice of the long tailed Maggot, which is the Produtt f 
theſe Nits or Eggs, called by Dr. Plot, Eruca Glabra, | or rathtr 
Fula Scabra, it ſhould be] Caudata Aguatico-arborea, it being 
found by him in the Water of an hollow-Tree ; but I have found 
it in Ditches, Saw. Pits, Holes of Water in the High. Way, and 
ſuch-like Places where the Waters are moſt ſtill and foul. Tis 
Maggot I mention, as being a ſingular and remarkable Work of 
God, not ſo much for its being ſo utterly unlike as it is to its Pa- 
rent Bee. like Fly, as for the wiſe Proviſion made for it by its leng 
Tail; which is ſo jointed at certain D.ſtances from the Body, 53 
that it can be withdrawn, or ſheathed, one Part within ano- 
ther, to what Length the Maggot pleaſeth, ſo as to enable 5 
| 4] | 0 
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thereby reach the commodious Places they could 
not otherwiſe come at ; or elſe they have ſome acu- 
leous Part or Inſtrument to terebrate, and make 
Way for their Eggs into the Root (a), Trunk (5), 


Fruit 


* 


to reach the Bottom of very ſhallow, or deeper Waters, as it hath 
Occaſion, for the gathering of Food. At the End of this taper- 
ing is a Ramification. of Fibrillæ, or ſmall Hairs, repreſenting, 
when ſpread, a Star; with the Help of which, ſpread out on the 
Top of the Waters, it is enabled to hang, making, by that 
Means, a ſmall Depreſſion or Concavity on the Surface of the Wa- 
ter, In the midſt of this Star, I imagine the Maggot takes in 
Air, there being a Perforation, which with a Microſcope I could 
perceive to be open, and by the Star to be guarded againſt the In- 

curſion of the Water, 2 
(a) The Excreſcences on the Root of Cabbages, Turneps, and 
divers other Plants, have always a Maggot in them; but what 
the Animal is that thus makes its Way to the Root under Ground, 
| whether Ichneumon, Pbalæna, Scarab, or Scelopendra, I could ne- 
ver diſcover, being not able to bring them to any Thing in Boxes, 

%) J preſume there are only of the Ichneumon-Fly-kind, that 
have their Generation in the Trunks of Vegetables. In Malpigbi 
de Gallis, Fig, 61. is a good Cut of the gouty Excreſcences, or 
rather Tumours, of the Briar-Stalk ; From which proceeds a ſmall 
black Ichneumon-Fly, with red Legs ; black, ſmooth jointed An- 
tenne ; pretty large Thorax; and ſhort, round Belly, of the Shape 
of an Heart, It leapeth as a Flea, The Male (as in other In- 
| ſes) is leſſer than the Female, and very venereous, in ſpite of 
| Danger, getting upon the Female, whom they beat and tickle with 
their Breeches and Horns to excite them to a Cort, 

Another Example of the Generation in the Trunks of Vegetables, 
ſhall be from the Papers of my often- commended Friend Mr. Ray, 
which are in my Hands, and that is an Obſervation of the ingeni- 
ous Dr. Nathaniel Wood: I have (ſaid he) lately cbſerved many Eggs 
in the common Ruſh; one Sort are little tranſparent Eggs, in Shape 
| /[*merobat like a Pear, or Retort, lying within the Skin, upon, or in 
the Medulla, ju/? againſt a browniſh Spot on the out- fide «f the Ruſh; 
| which is apparently the Creatrix of the Wound made by the Fly, 

when ſhe puts ber Eggs there. Anther Kind is much longer, and 
% tranſparent, of a long Oval, or rather Cylindrical Form; fix 
| 6 eight,» 
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Fruit (a), Leaves (h), and the tender Buds of 
Vegetables (c), or ſome other ſuch curious and 
ſecure Method they are never deſtitute of. To 
which we may add, | | 

3. The natural Poiſon (4), (or what can I call 
it?) which many, or molt of the Creatures, laſt 
intended, have, to cauſe the Germination of ſuch 


Balls, 


* 


eigbt, or more, lie commonly together, aeroſs the Ruſh, parallel ts 
each other, like the Teeth of. a Comb, and are as long as the Bret 
25 the Ruſh. Letter from Kilkenny in Ireland, April the 28th, 
1997. 1 #7 

(a) See Book VIII. Chap. 6. Note (a). P. 375. | 
(, have in Chap. 13. Note (b), P. 234. and Book VIII, 
Chap. 6. Note (a), (b), P. 376. taken Notice of the Nidification 
and Generation of ſome Inſects, on the Leaves of Vegetables, and 
ſha}! therefore, for thellluſtration of this Place, chuſe an uncommon 
Example cut of the Scarah-kind (the Generation of which Tribe 
bath not been as yet mentioned) and that is, of a ſmall Scaras bred 

in the very Tips of Elm Leaves. Theſe Leaves, in Summer, may 

be obſerv'd to be, many of them, dry and dead, as alſo turgid; in 
which lieth a dirty, whitiſh, rough Maggot, From which pro- 
ceeds a Beetle of the ſmalleſt Kind, of a light, Fecfe/ Colour, that 
leapr a like a Graſhepper, although its Legs are but ſhort. Its Eyes 
are blackiſh, Elytra thin, and prettily furrowed, with many Con- 
cav ties in them; ſmall club- headed Antennæ, and a long Haſtrun 
like a Proboſcis. : 8 

The ſame, or much like this, I have met with on Tips of 
Oaken and He!ly- Leaves, How the Scarab lays its Eggs in the 
Leaf, whether by terebrating the Leaf, or whether the Magy:;, 
when hatch'd, doth it, I could never ſee, But with great D-xte- 
rity it makes its Way between the upper and under Membranes | 
of the Leaf, feeding upon the parenchymous Part thereof. Its 
Head is ſlenderer and ſharper than moſt of Mazgets, as if mide on 
Purpoſe for this Work; but yet I have often wondered at their At. 
tifice, in ſo nicely ſeparating the Membranes of the Em- Leaf, 
without breaking them, and endangering their own tumb.:n out 
of them, conſidering how thin, and very tender, the Skins of tha 
Leaf (particularly) are, | | 

(c) See Beok VIII. Chap. 6. Note (a), P. 386. 

(4) See Book VIII. Chap. 6, to Note (a), P. 389, &c. 
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Balls, Caſes, and other commodious Repoſitories, 
as are an admirable Lodgment to the Eggs and 
Young; that particularly aſſiſt in the Incubation 
and Hatching the Young, and then afford them 
ſufficient Food and Nouriſhment in all their Nym- 
pha-State, in which they need Food; and are af- 
terwards commodious Houſes and Beds for them in 
their Aurelia- State, till they are able to break Pri- 
ſon, fly abroad, and ſhift for themſelves. But this 
ſhall be taken Notice of, when I come to treat of 
Inſects. 7 

II. As irrational Animals chuſe the fitteſt Place, 
ſo alſo the fitteſt Times and Seaſons for their Ge- 
neration. Some indeed are indifferent to all Times, 
but others make uſe of peculiar Seaſons (a). Thoſe, 
for Inſtance, whoſe Proviſions are ready at all Sea- 
ſons, or who are under the Tuition of Man, pro- 
duce their Voung without any great Regard to Heat 
or Cold, Wet or Dry, Summer or Winter. But 
others, whoſe Proviſions are peculiar, and only to 
be met with at certain Seaſons of the Vear; or who, 
by their Migration, and Change of Place, are ti- 
ed up to certain Seaſons; theſe (as if endowed 
with a natural Care and Foreſight of what ſhall 
happen) do according lay, hatch, and nurſe up 
their Young in the moſt proper Seaſons of all the 
| Year for their Purpoſe ; as in Spring, or Summer, 
| the Times of Plenty of Proviſions, the Times of 

Warmth for re and the moſt proper 
Seaſons to breed up their Young, till they are able 
to ſhift for themſelves, and can range about for 
Food, and ſeek Places of Retreat and Safety, by 
bying long Flights as well as their Progenitors, and 
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paſſing into far diſtant Regions, which (when others 
fail) afford thoſe helpleſs Creatures the Neceflaries 
of Life. „ | 

III. To the ſpecial Seaſons, I may add the pe- 
culiar Number of Young produced by the irratio- 
nal Creatures, Of which I have already taken ſome 
Notice, when 1 ſpake of the Balance of Animals 
(a). Now, if there was not a great leal more 
than Chance in this Matter, even 2 wiſe Govern- 
ment of the Creation, it could never happen that 
every Species of Animals ſhould be tied up to a 
certain Rate and Proportion of its Increaſe ; the 
moſt uſeful would not be the moſt fruitful, and 
the moſt pernicious produce the feweſt Y oung, as 
I have obſerved it commonly is, Neither would 
every Species produce ſuch a certain Rote as it is 
only able to breed up: But all would be in a con- 
fuſed. huddled State. Inſtead of which, on the 
contrary, we find every Thing in compleat Or- 
der; the Balance of Genera, Species and Indivi- 
duals always proportionate and even ; the Balance 
of Sexes the ſame; moſt Creatures tied up to 
their due Stint and Number of Young, without 
their own Power and Choice, and others (particu- 
larly of the winged (b) Kind, producing their due 


umber 


(a) See Chap. x. | | 
(5b) Mr. Ray alledges good Reaſon to conclude, That al- 
though Birds have not an exact Power of numbering, yet, that 
they have of diſtinguiſhing may from few, and knowing when 
they eome near to a certain Number; and that they have it in their 
Power to lay many or few Eggs. All which he manifeſteth from 
Hens, and other domeſtick Fowls, laying many more Eggs when 
they are withdrawa, than when not, Which holds in wild as well 
as domeſtick Birds, as appears from Dr, Liſter's Experiment in 
withdrawing a STvai/owo's Egg, which by that Means laid ninetc-! 
Fees ſucceſſively before the gave over, Vide Ray's Wiſctos: if 
God, &c. P. 137. | | 
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Number at Choice and Pleaſure; ſome large 
Numbers, but not more than they can cover, 
feed and foſter; others fewer, but as many as they 
can well nurſe ard breed up. Which minds me, 

IV. Of the Diligence and earneſt Concern which 
irrational Animals have of the Production and Breed- 
ing up their Young. And here J have already ta- 
ken Notice of their Z7@y, or natural Affecti- 
on, and with what Zeal they feed and defend 


their Young. To which may be added theſe two 
Things: | 

utterly impoſſible, that ever unthinking, untaught 
Animals ſhould take to that only Method of hatch- 
ins their Young, was it not implanted in their 
Nature by the infinitely wiſe Creator. But ſo ar- 
dent is their Deiire, ſo unwearied is their Patience 
when they are ingaged in that Buſineſs, that they 
will abide their Neſts for ſeveral Weeks, deny 
themſelves the Pleaſures, and even the Neceſſaries 
of Life; ſome of them even ſtarving themſelves 
almoſt, rather than hazard their Eggs to get 
Food; and others either performing the Office by 


Turns (a), or elſe the one kindly ſeeking out, and 
| carrying Food to the other (5), engaged in the 


flice 


(a) Palumbes incubat feemina p"ft meridiana in matutinum, cætero 


| mas, Columbœ incubant ambo, interdiu Mas, noctu Fœmina. Plin, 
Nat. Hiſt. I. 10. e, 38. 


(5) Of the common Crow, Mr. Willughby ſaith, The Fe- 
males only fit, and that diligently, th: Males in the mean Time bring 
them Victuals; as Ariſtotle ſaith. In moſt other Birds, which 


| patr together, the Male and Female fit by Turns, Ornithol. lib. 2, 


let, 1. cap. 2. ſet. 2. And I have obſerved the Female- Crows 


to be much fatter than the Males, in the Time of Incubation ; by 
| reaſon the Male, out of his conjugal Affection, almoſt ſtarves 
| himſelf, to ſupply the. Female with Plenty. 


(4) Ses 


1. The wonderful Inſtin& of Incubation, It is 
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But of theſe Matters in a 


254 
Office of Incubation. 
more proper Place (a). | 

2. When the young Ones are produced, not only 
with what Care do they feed and nurſe them; but 
with what ſurprizing Courage do all or moſt Crea- 
tures defend them! It is ſomewhat ſtrange to ſee 
timid Creatures (), who at other Times are cow- 
ardly, to be full of Courage, and undaunted at that 
Time; to ſee them furiouſly and boldly encounter 
their Enemy, inſtead of flying from him; and ex- 
poſe themſelves to every Danger, rather than ha- 
zard and forſake their Voung. 

With this earneſt Concern of the irrational Ani- 
mals for their Young, we may join in the 


V. And laſt Place, Their Faculty and Sagacity 


of feeding them. About which J ſhall take Notice 


of three Things: 

1. The Faculty of Suckling the Y oung, is an ex- 
cellent Proviſion the Creator hath made ſor thoſe 
helpleſs Creatures. And here the Agreeableneſs and 
Suitableneſs of that Food to young Creatures, de- 
ſerves particular Obſervation; as alſo their Delight 
in it, and Deſire and Endeavours after it, even as 
ſoon as born (c), together with the Willingneſs of 

| all, 


pony — — 


DET 


(a) See Book VII. Chap. 4. 
) Polucribus natura nevam quandam, Pullos educandi, ra. 
tionem excogitavit: ipſis enim præcipuum quendam amorem in td 
que procrearent, ingeneravit, quo impulſu bellum pro pullis cum 
ferocibus animalibus, quæ ante declinarunt, intrepide ſuſcipiunt, 
wifnmpue ipfis convenientem ſuppeditant, Galen, de Uſ. Part. 
* . | 

c) In iis animantibus gue lacte aluntur, omnis fere cibus na- 
trum lacteſcere incipit, eaque, que paulo ante nata ſunt, fine na- 
giflro, duce natura, mammas appetunt, earumqgue ubertate ſaturate 
eur. Atque ut intelligamus nibil horum eſſe fortuitum, & hac om. 
nia eſſe provide, ſolertiſgue naturæ, que multipliccs fœtus precre- 
ant, ut Sues, ut Canes, bis Mammarum data eſt multitudo ; ua 
ea ſdem paucas babent ee beftie, que pauca gignunt. Cic. de 
Nat. Decor, I. 2. c. 51, Conſule quogue Galen, de Uſ. Part. 1 14. 
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all, even the moſt ſavage and fierce Animals, to 
part with it, and to adminiſter it to their Young, 
yea, to teach and inſtitute them in the Art of ta- 
king it. PTL | N 

And laſtly, to name no more, the curious Appa- 
ratus which is made for this Service in the divers 
Species of Animals, by a due Number of Breaſts, 
proportionable to the Occaſions of each Animal, by 
curious Glands in thoſe Breaſts, to ſeparate that nu- 


tritive Juice, the Milk, by Arteries and Veins to 


convey it to them, and proper Rivulets and Cha- 
nels to convey it from them, with Dugs and Nip- 
ples, placed in the moſt convenient Part of the 


| Body (a) of each Animal, to adminiſter it to 
| their Young; all theſe Things, I ſay, do mani- 

feſtly proclaim the Care and Wiſdom of the great 
| Creator. | 


2. As for ſuch Animals as do in another Manner 
breed up their Young, by finding out Food, and 
putting it into their Mouth, the Proviſion made in 
them for this Service, to ſtrike, catch, to pouch 

g | q and 


(a) Animalia ſolidipeda, & ruminantia, wel cornigera, inter fe- 


ora Mammas habent, quorum Fetus ſtatim d partu pedibus inſiſt « 
| rt, 913d matres inter lactandum non decumbant, ut Equa, Aſina, Sc. 
Animalia digitata & multipara in medio ventre, ſcil. ſpatio ab in- 


guine ad pectus (in Cuniculo uſque ad jugulum) duplicem mammarum 
ſeriem ſortita ſunt, que omnia decumbentia ubera fetibus admovent, 
ut Urſa, Lena, Sc. Si werd bæc in ſolo inguine Mammas gere- 
rent, propria cura inter decumbendum fetiis acceſſum ad mammas non- 
nbi præ pedirent. Mulieribus Mamme bing junt, ut & Papille, 
nimirum ut latus lateri confermiter reſpondeat, & ut alternatim in- 

ans d latere in latus inter ſugendum transferatur, ne corpus ejus uni 
lateri nimis aſſueſcens quoguo modo incurvetur. Simia, bomo & 'yloue- 

71s, Sc. Blaſ. Anat. Animal. Part, 1. Cap, 6. de Cane ex Mar- 
no. See here what Pliny hath alſo, Lib, 11, Cap. 40. 
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and convey their Prey and Food to their Young (o) 
is very conſiderable. And ſo is alſo their Sagacity 
in equally diſtributing it among them, that among 
many, all ſhall be duly, equally, and in good Or- 

.der, fed. „„ nn 5 
3. There is yet another Inſtinct remaining, of 
ſuch Animals as can neither adminiſter Suck to their 
Young, neither lay them in Places affording Food, 
Nor can convey and bring them Food, but dowith 
1 their 


In the Elephant, the Nipples are near the Breaſt, by reaſon the 
old one is forced to ſuck , herſelf, and by the Help of her Trunk 
conveys the Milk into the Mouth of her Young. Vide Phil. Trat. 
No 336. Sh | 

(a) For an Exemplification, I might name many Animals, par. 
ticularly Birds, whoſe Parts are completely ſuited to this Service, 
They are Characteriſticks of rapacious Birds, to have aduncous 
Bills and Talons to hold and tear; and ſtrong brawny Thighs to 
ſtrike and carry their Prey; as well as a ſharp piercing Sight to eſpy 
it afar off. Raii Synopſ. Method. Av. P. 1. The Pelicane allo 
might be here named, for its prodigious Bag under its Bill and 
Throat; big enough to contain thirty Pints. Id. 76:9. P. 122. 
And, to name no more, the coinmon Heron hath its moſt remark- 
able Parts adapted to this Service; long Legs for wading ; and a long 
Neck anſwerable thereto to reach Prey; 2 wide, extenſive Throt 
to pouch it; long Toes, with ſtrong hooked Talons, (one of which 
is remarkably ſerrate on the Edge) the better to hold their Prey; 
a long ſharp Bill to ſtrike their Prey; and ſerrate towards the Point, 
with ſharp hocked Beards ſtanding backward, to hold their Prey 
faſt when ſtruck 5 and laſtly, large, broad, concave Wings {in 

Appearance much too large, heavy, and cumberſome for ſo ſmall 
a Body, but) of greatcſt Uſe to enable them to carry the greatet 
Load to their Neſts, at ſeveral Miles Diſtance ; as I have ſeen then 
do ſrom ſeveral Miles beyend me, to a large Heronry above three 
Miles diſtant from me. In which I have ſeen Plaiſe, and othet 
Fiſh, ſome Inches long, lying under the high Trees in which the 
build z and the curious and ingenious Owner thereof, D' Acre bare 
ret, Eſq; hath ſeen a large Eel convey'd by them, notwithand- 
ing the great Annoyance it gave them in their Flight, by its twil— 
ing this Way and that Way about their Bodies, 60 m 
4, In 
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their Eggs, lay up Proviſions for their future Young, 
Somewhat of this is reported of ſome Birds (a); 
but I have myſelf, with Pleaſure, frequently ſeen 
ſome of the Species of Inſects to carry ample Pro- 
viſions into their dry and barren'Cells, where they 
have ſealed them carefully and cautiouſly up with 
their Eggs, partly, it is like, for Incubation-ſake, 
and partly as an eaſy Bed to lodge their Young ; 
but chiefly, for future Proviſion for their Young, in 
their Nympha- State, when they ſtand in Need of 
Food (b). 


20 99 ee 


CHAP x 


ND DBIBODOBOBIT OYIBININ 


The ConcLus10N. 


/J\HU STI have, as briefly as I well could, (and 
much more briefly than the Matters deſerved) 
difpatch'd the Decad of Things I propoſed in com- 
mon to the ſenſitive Creatures. And now let us 
pauſe a little, and reflect. And upon the whole 
Matter, what leſs can be concluded, than that there 
b a Being infinitely Wiſe, Potent, and Kind, who 
Is able to contrive and make this glorious Scene of 
Things, which J have thus given only a Glance of? 
For what leſs than Infinite, could ſtock fo vaſt a 
Globe with ſuch a noble Set of Animals? All ſo 
contrived, as to miniſter to one another's Help ſome 
| N | | Way 


— _. 


22 


(a) This is reported of the American Offrich, mentioned bv 
"aretre, in Piilsf, Tranſ. No. 89. Of which fee Book VI“. 
Lap. 4. Note (a), P. 354. | 

(6) Hornets, Waſfs, and all the Kinds of Bees provide Honey; 
5 many of the Pſendophece, and Ichneumon Waſps and Flies, carry 
„bots, Spiders, Sc. into their Nets ; of which fee above, 
4b. 13. Note (a), P. 228. 
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Way or other, and moſt of them ſerviceable to nan 
Man peculiarly, the Top of this lower World, and Wo 
who was made, as it werc, on Purpoſe to obſerve, Curt: 
and ſurvey, and ſet forth the Glory of the infinite ite 
Creator, manifeſted in his Works! Who? What, are; 
but the Great Gop, could ſo admirably provide for ſo Cc 
the whole Animal World, every Thing ſerviceable to juſte 
it, or-that can be wiſhed for, either to conſerve is to e 
Species, or to miniſter to the Being or Well-being of Ager 
Ingividuals! Particularly, who could Feed ſo ſpa- the! 
cious a World, who could pleaſe ſo large a Number E 
of Palates, or ſuit ſo many Palates to ſo great a Va- mal) 
riety of Food, but the infinite Conſervator of the of G 
World! And who but the ſame Great H E, could may 
provide ſuch commodious Cloathing for every Ani finite 
mal; ſuch proper Houſes, Nefts, and Habitatiam; condi 
ſuch ſuitable Armature and Weapons ; ſuch Subtily, Dau 
Artifice, and Sagacity, as every Creature is more 0r Earn 
leſs armed and furniſhed with, to fence off the Inju- when 
ries of the Weather, to reſcue itſelf from Danger, nifeſt 
to preſerve itfelf from the Annoyances of its Ene- Infini 
mies; and, in a Word, to conſerve itſelf, and is Bu 
Species | What but an infinite ſuperintending Toke 
Power could ſo equally Balance the ſeveral Specic of A; 
of Animals, and conſerve the Numbers of the Ind. 
viduals of every Species ſo even, as not to Over ot 
Under-People the Terraqueous Globe | Who, but 
the infinite wiſe Lo RD of the World, could allt 
every Creature its moſt ſuitable Place to live in, the — 


molt ſuitable Element to Breathe, and Move, and 40 
in. And who but HE, could make ſo admirable; 
Set of Organs, as thoſe of Reſpiration are, both un 
Land and Water- Animals | Who could contrivei 
curious a Set of Limbs, Joints, Bones, Muſcles, ani 
Nerves, to give to every Animal the moſt comme 
dious Motion to its State and Occaſions ! And, t 

name 


Cuae. XVI. The ConcLuston. 259 


name no more, What Anatomiſt, Mathematician, 
Workman, yea, Angel, could contrive and make fo 


curious, ſo commodious, and every Way ſo exqui- 


ſite a Set of Senſes, as the five Senſes of Animals 
are; Whoſe Organs are ſo dexterouſly contrived, 
ſo conveniently placed in the Body, ſo neatly ad- 
juſted, ſo firmly guarded, and ſo completely ſuited 


| to every Occaſion, that they plainly ſet forth the 
| Agency of the infinite Creator and Conſervator of 


the World | | 

So that here, upon a tranſient View of the Ani- 
mal World in general only, we have ſuch a Throng 
of Glories, ſuch an enraviſhing Scene of Things, as 
may excite us to Admire, Praiſe, and Adore the in- 
finitely Wiſe, Powerful, and Kind CREATOR; to 
condemn all Atheiſtical Principles ; and with Holy 
David, Pſal. xiv. I. to conclude, That he is in good 
Earneſt a Fool, that dares to ſay, There is ns GOD, 


when we are every where ſurrounded with ſuch ma- 


nifeſt Characters, and plain Demonſtrations of that 


Infinite Being. | | 

But in the next Book we ſhall ſtill find greater 
Tokens, if poſſible, when I come to take a View 
of Animals in particular, | 
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Tribes of ANIMALS. 


of the Things in common to Animals, my Bu- 
—= fſineſs in the next, will be to inſpect the parti- 
cular Tribes, in order to give further Manifeſtations 
of the Infinite Creator's Wiſdom, Power, and 
Goodneſs towards the Animal World. 


1 N the foregoing Book, having taken a View 
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BOOK v. 
A SURFE T % MAN. 


| HE firſt Genus of Animals that I hal 
take Notice of, ſhall be Man, who my 

juſtly claim the Precedence in our Diſcourſe, ina 
much as GO D hath given him the Superiority i 
the Animal World, Gen, i. 26. And God jen 


| (a) 
1 22 J. 
11 5167 


(8) © 


d 
4 


r 


Cu. 1. Of Man's Sour, 2861 
Let us make Man in our Image, after our Likeneſs ; 
and let them have Dominion over the Fiſh of the Sea, 
and over the Fowl of the Air, and over the Cattle, 
and over all the Earth, and over every creeping 
Thing that creepeth upon the Earth. | 

And as to Man, we have ſo excellent a Piece 

of Workmanſhip, ſuch a Microcoſm, ſuch an A- 
bridgment of the Creator's Art in him, as is alone 

| ſufficient to demonſtrate the Being and Attributes 


of Gop. Which will appear, by conſidering the 
Soul and the Body of Man. 


S5 IN ICICI OIL ITC ITC OTE IE 
CHAP. I 


Of the Soul of Man. 


| Y Survey of Man, I ſhall begin with the Soul 
of Man, by reaſon it is his moſt Noble 
Part (a), the Copy of the Divme Image in us (6), 


in which we have enough to fill us with Admira- 
tion of the Munificence, Power, and Wiſdom of the 
Infinite 

5 5 > 


| fa) Fam werd Animum ipſum, Mentemqgue bominis, Ratienem, 
| Confilium, Prudentiam, qui non divind curd perfecta eſſe perſpicit, 
| 13 bis ipfis rebus mibi videtur carere. Cic. de Nat. Deor. I. 2. C. 59. 
(6) Senſum à Cœleſti demiſſum traximus arce, | 
Cujus egent prona, & terram ſpectantia: mundi 
Principio indulſit communis Conditor, illis 
Tantim Animas; nobis Ani mum quoque. 


1 Juven. Sat. xv. V. 144. 
a | Ry . ; 
| Et cùm non aliter poſſunt mortalia fingi, 
2 Adjunxit geminas, illæ cum cor pere lapſe | 
i- Intereunt ; hae fola manet, buſtogue ſuperſtes : 
iN : Kmnolar, ; | a ä : 
| ; | Claud. de 4 Cogſul. Hon. 3 
fl ? 
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262 Of Man's Sour. Book V. 
Infinite Creator (a), when we contemplate the no- 
ble Faculties of this our ſuperior Part, the vaſt 
Reach and Compaſs of its Under/tanding, the prodi- 
gious Quickneſs and Piercingneſs of its Thought, the 
admirable Subtilty of its Invention, the commanding 
Power of its Wiſdom, the great Depth of its Me- 
mory (b), and, in a Word, its Divine Nature and 
Operations. | 


But I ſhall not dwell on this, tho? the ſuperior 


Part of Man, becauſe it is the leaſt known, Only 
| | there 


OS Er I = 6 


— ——— 


(a) Nam fiquis nulli ſet addictus, ſed liberd ſententid rerun 
eonfiderationem inierit, conſpicatus in tanta carnium ac ſuccorum col. 
luvie tantam mentem habitare; conſpicatus item & cujuſvuis animaliz 
conſtructionem (omnia enim declarant Opificis Sapientiam) Mentis, que 
homint ineſt, exeellentiam intelliget, tum opus de partium utilitate, quid 
prius exiguum eſſe ſibi videbatur, perſtctiſſimæ Theologie verum prin- 
cipium conſtituet ; ques Theologia multò eft major atque preſtantior tots 
Medicina, Galen, de U ſu Part. I. 17. c. 1. | 

(b) Among many Examples that I could give of Perſons famous 
for Memory, Seneca's Account of himſelf may be one: Hanc | Me- 
moriam] aliquando in me floruiſſe, ut non tantùm ad uſum ſufficeret, 
fed in miraculum uſque procederet, non nego. Nam & 2000 nominum 
recitata, qus ordine erant difta, reddebam : & ab bis qui ad audien- 
aum preceptorem noſtrum convenerunt, fingulos verſus a ſingulis datos, 
cam plures quam 200 efficerentur, ab ultimo incipiens uſque ad primum 
yecitubim. After which, mention is made of the great Memory of 
Latro Porcius, (charifſimi mibi ſodalis, Seneca calls him) who te- 
tained in his Memory all the Declamations he had ever ſpoken, and 
never had his Memory fail him, not ſo much as in one ſingle Word, 
Aliſo, be takes Notice of Cyneas, Ambaſſador to the Romans, from 
King Pyrrbus, who in one Day had ſo well learn'd the Names of 
his Spectators, that poſtero die nouus homo & Senatum, & omnem ur- 
banam circumſuſam Senatu plebem, nominibus ſuis perſalutavit. Senee. 
commoverſ, I. I. init. Vid. quoque Plin. 1. 7. c. 24. where he'alfo adds 
other Examples, vix. Cyrus rex omnibus in exercitu ſuo militibus ui 
Mina reddidit; L. Pa populo Rom, Mithridates 22 gentium rex, bo- 
idem linmuis jura dedit, pro concione fingulas ſine interprete affatus, 
Charmidas (feu potiùs Carneades ) --=--que quis exegerat volumina in 
biblicthecis, legentis modo repraeſentavit, 


{a) Diver 


2 


ſineſs 


ſelye: 


| moſt 
in Ph 
| Lear 


{ume 


| {ome 
chite. 
cultu 


| caſtor 


poor 
to the 


tigue, 


Ita u 


vegue | 
mem; 


| like a 


Cnap. I. Of Man's IN CLINATIONS. 263 


there are two Things I cannot eaſily paſs by, be- 
cauſe they manifeſt the eſpecial Concurrence and 
Deſign of the infinitely wiſe Creator, as having a 
particular and neceſſary Tendency to the Manage- 
ment and good Order of the World's Affairs. The 
Iſt. Of which is the various Genii, or Inclinations 
of Men's Minds to this, and that, and the other Bu- 
| fineſs (a). We ſee how naturally Men betake them- 
ſelves to this and that Employment : Some delight 
| moſt in Learning and Books, ſome in Divinity, ſome 
in Phyſick, Anatomy, and Botany, ſome in critical 
| Learning, and Philology, ſome in Mathematicks, 
| ſome in Metaphylicks, and deep Reſearches; and 
| ſome have their Delight chiefly in Mechanicks, Ar- 
chitecture, War, Navigation, Commerce, Agri- 
| culture; and ſome have their Inclinations lie even to 
the ſervile Offices of the World, and an hundred 
Things beſides. _ 0 
Nc all this is an admirably wiſe, as well as moſt 
neceſſary Proviſion, for the eaſy and ſure tranſacting 
the World's Affairs; to anſwer every End and Oc- 
caſion of Man, yea, to make Man helpful to the 
poor nelpleſs Beaſts, as far as bis Help is needful 
to them; and all, without any great Trouble, Fa- 
tigue, or great Inconvenience to Man; rather as a 


Plea- 


(a) Diverſis etenim gaudet natura miniſtris, 
Ur eri diverſa queant ornantia terras. 
Nec patitur cunctos a eandem currere metam, 
Sed varias jubet ire vias, varioſque labores 
d ipers, ut varis cultu fit pulcbrior orbis. 
| Paling. in Scorp. 
Ou reg g TavTioo Ons Nα ,t did e 
Aq peu, &. 
Ira non omnibus hominibus ſua dona dat Deus, neque bonam indolem, 
eue prudentiam, nec eloquentiam: alius namque wuitum habet defor - 
| em; ſed Deus formam eloquentid ornat, &c, Hom, Odyſ. 8. The 
| like alſo in Jliad, 13. l. 
| | (a) Al- 
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264 Of Man's INVENTION. Book V. 
Pleaſure and Diverſion to him. For fo far it j; 
from being a Toil, that the greateſt Labours (a), 
Cares, yea, and Dangers too, become pleafant tg 
him who is purſuing his Genius; and whoſe Ardour 
of Inclination eggs him forward, and buoys him 
up under all Oppoſition, and carrieth him through 
every Obſtacle, to the End of his Deſigns and 
Deſires. | 
II. The next is, The inventive Power of the 
Soul (5). Under which T might ſpeak of many 
Things; but T ſhall take Notice only of Two, be- 
cauſe they manifeſt the particular Concern and Agen- 
cy of the infinitely wiſe Creator. The 
1. Is, That Man's Invention ſhould reach to ſuch 
a great Variety of Matters; that it ſhould hit upon 
every Thing that may be of any Ufe, either to him- 
felf, or to human Society, or that may any ways 
promote (what in him lies) the Benefit of this Iow- 
er Part of the Creation. 5 
For the Illuſtration of this, I might take a View 
of all the Arts and Sciences, the I rades, yea, the 
very Tools they perform their Labours, and Con- 
trivances with, :< numerous as their Occaſions and 
Contrivances are various. Indeed, What is there 
that 


— 


(a) Altho' Salomon declares, Eccleſ. xii. 12. That much Study it 
a Wearineſs to the Fleſh; yet we ſee with what Pleaſure and Aſſidui- 
ty many apply themſelves to it. Thus Cicero tells of Cato, whom 
he caſually found in Lucullus's Library; M. Catonem vidi in Biblio. 
theca ſedentem, multis circumfuſum Stoicorum libris. Erat enim, ut 
ſeis, in eo inexhauſta aviditas legendi, nec ſatiari poterat: quippe ne 
reprebenſtonem quidem vulgi inanem reformidans, in i pid curid ſolert 
legere ſæ pe, dum ſenatus cogeretur-· ut Heluo librorum - Videbatur. 
Cicer. de nid. 1. 3. % 

(b) Mentem hominis, quamvuis eam non wideas, ut Deum um 
vides, tamen ut Deum agnoſcis ex operibus ejus, fic ex memorid 
rerum, & Inventione, & celeritate motiis, omnique pulchritudine vir- 
tutis vim divinam mentis agnoſcito, Cicer. Tuſc. Quaeſt, I. 1. C. 29 
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that falleth under the Reach of Man's Senſes, that 
he doth not employ to ſome Uſe and Purpoſe, for 
the World's Good? The celeſtial Bodies, the Sun, 
the Moon, with the other Planets, and the fix'd | 
Stars, he employs to the noble Uſes of Aſtronomy, | 4 
Navigation and Geography And, what a noble 7 
Acumen, what a vaſt Reach muſt the Soul be en- 
dow'd with, to invent thoſe curious Sciences of 

| Geometry and Arithmetick, both Specious, and in 

Numbers; and thoſe nice and various Inſtruments, 

| made uſe of by the Geometrician, Aſtronomer, Ge- 

| ographer and Sailor ? And laſtly, what a wonderful 

| Sagacity is ſhewn in the Buſineſs of Opticks, and 

| particularly in the late Invention of the Teleſcope; 

| wherewithnew Wondersarediſcover'd among God's 

| Works, in the Heavens, as there are here on Earth, 

| with the Microſcope, and other Glafles? 

| And as for this lower World, what Material is 

there to be found; what kind of Earth, or Stone, 

| or Metal ; what Animal, Tree, or Plant, yea, even 

| the very Shrubs of the Field; in a Word, what of 

all the excellent Variety, the Creator has furniſh'd 

the World with, for all its Uſes and Occaſions, 

| in all Ages; what I ſay, that Man's Contrivance 

| doth not extend unto, and make ſome Way or 

| other advantageous to himſelf, and uſeſul for Build- 

ing, Cloathing, Food, Phyſick, or for Tools or 

| Utenſils, or for even only Pleaſure and Diverſion ? 

But now conſidering the great Power and Ex- 

tent of human Invention, | 

| 2, Thereis another Thing, that doth farther de- 

| monſirate the Super-intendence of the great Crea- 

tor and Conſervator of the World; and that is, 

| That Things of great, and abſolutely neceſfary Uſe, 

| have ſoon, and eaſily. occurr'd to the Invention of 

Man; but Things of little Uſe, or very dangerous 

| Uſe, are rarely and lowly diſcover'd, or ſtill utter- 


Ns ly 
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ly undiſcover'd. We have as early as the 17:ſaich 
Hiſtory, an Account of the Inventions of the more 
uſeful Crafts and Occupations: Thus 
Adam was ſent forth from the Garden of Eden, |, 
God himſelf, to till the Ground. And in the next 
Chapter, his two Sons Cain and Abel; the one was 
of the ſame Occupation, a Tiller of the Ground, 
the other a Keeper of Sheep (a). And the Poſteri- 
ty of theſe, are in the latter End of Gen. iv. recor- 
_ ded, Jabal, to have been the Father of ſuch as dwell 
in Tents (b); i. e. Hewas the Inventor of Teni,, 
and pitching thoſe moveable Houſes in the Fields, for 
looking after, and depaſturing their Cattel in the 
Deſarts, and uncultivated World. Tubal-Cain was 
an TInftrufter of every Artificer in Braſs and Iron, (e 
or the Firſt that found out the Art of melting, and 
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Gen. iii. 23. 


— 
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malleating (d) Metals, and making them uſeful for 


| other | 


| an ana 


Tools, and other neceſlary Implements. 


© publiſ] 


Lord 


Siſter Naamah, whoſe Name is only mention'd, is 
by ſome thought to have been the Inventor of Spin— 
»ing and Cloathing, Yea, the very Art of Mut 


| ductio 
| penetr 


F attain' 


Meth 


is thus early aſcribed to 


ubal (e); fo indulgent was 
the Creator, 


eans to divert Melancho- 
ly, to cheer the Spirits, and to entertain and pleaſe 
Mankind. But for Things of no Uſe, or but little 
Uſe, or of pernicious Conſequence, either they have 
been much later thought of, and with great Diſh- 
culty, and perhaps Danger too, brought to pals; 
or elſe they ſtill are, and perhaps will always remain, 
Exerciſes of the Wit and Invention of Men. 


to find a 


(a) Cen. iv. 2. 
(b) Ver. 20, 

Ce) Fer. 21. | 
(d) Sorpormreg, the LXX call him, f. e. A Worker with a 


(e) Ver. 21, 
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Of this we might give divers Inſtances: In Ma- 
thematicks, about ſquaring the Circle (a); in Me- 
chanicks (5), about the Art of flying; and in 
Navigation, about finding the Longitude. Theſe 
Things, although ſome of them in Appearance in- 
nocent, yea, perhaps very uſeful, yet remain for 
the moſt Part ſecret; not becauſe the Diſcovery of 
0 moſt 


* — — 
— 


— 


(a) Although the Quadrature f the Circle, hath in former 
Ages exercis'd ſome of the greateſt mathematical Wits; yet 
nothing has been done in that Way ſo confiderable, as in and fince 
the middle of the laſt Century; when in the Year 1657, thoſe very 
ingenious and great Men, Mr. William Neile, and my Lord Broun- 


ler, and Sir Chriftophber Wren afterwards, in the ſame Year, geome- 


trically demonſtrated the Equality of ſome Curves to a ftrait Line, 
Soon after which, others at Home, and Abroad, did the like in 
other Curves. And not long afterwards, this was brought under 
an analytical Calculus : The firſt Specimen whereof, that was ever 
publiſh'd, Mr, Mercator gave in 1638, in a Demonſtration of my 
Lord Broutker*s Quadrature of the Hyperbola, by Dr. Wallis's Re- 
duction of a Fraction, into an infinite Series by Diviſion. But the 
penetrating Genius of Sir Iſaac Newton, had diſcover'd a Way of 


| attaining the Quantity of all quadrible Curves analytically, by his 


Method of Fluxions, ſome Time before the Year 1668, as I find 
very probable from an hiſtorical Account, in a long Letter of Mr. 
Collins, written in his own Hand, and ſent to Richard Towunl:y, Elq ; 
of Lancaſbire, whoſe Papers are in my Hands. In that Letter Mr, 
Collins faith, That in September 1668, Mr. Mercator pub/i/Þ'd& hrs 
Logarithmotechnia, one of which he ſoon ſent to Dr, Barrow, who 
thereupen ſent him up ſome Papers of Mr. Newton's [now Sir 
Iſaac ;] by which, and former Communications made thereof by tle 
Author, to the Do&or, it appears, that the ſaid Method was invent - 
ed ſome Years before by the ſaid Mr, Newton, and generally apply'd. 
And then he goes on to give ſome Account of the Method; what 


it performs in the Circle, &c. what Mr. Gregory had done in that 


kind, 2vho intended to publiſh ſomewhat in Latin about it, but would 
nt anticipate My, Newton, the firſt Inventor thereof; with much 
more of this Nature. The Deſign, I find, of that indefatigable 
Promoter of Mathematicks, Mr. Collins, wes to acquaint Mr. 
Townley, in his Letter, with what had been done; and to get the 
Aſſiſtance of that ingenious Gentleman, towards the compleating a 
Body of Algebra. : 

(b) I do not mention here the per petual Miticn, which hath ex- 
ercis'd the mechanical Wits for many Ages, becaaſe it is a Thing 
Impoſſible, if not a Contradiction: As the before- commended Pr. 
Clarke aflerts in Robaul. Phyſ, p. 133. ; 

f2) Grew's 
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moſt of them is more impoſſible, or difficult than of 
many other Things, which have met with a Dif- 
covery; nor is it for want of Man's Diligence there- 
in, or his careful Purſuit and Enquiry after them, 
(for perhaps, nothing already diſcover'd hath been 
more eagerly ſought after ;) but with much better 
Reaſon (I am ſure with greater Humility and Mo- 
deſty) we may conclude it is, becauſe the infinite- 
ly wiſe Creator, and Ruler of the World, hath been 
pleas'd to lock up theſe Things from Man's Under- 
ſtanding and Invention, for ſome Reafons beſt known 
to himſelf, or becauſe they might be of ill Conſe- 
quence, and dangerous amongſt Men: 

As in all Probability the Art of flying would 
particularly be: An Art which in ſome Caſes might 
be of good Uſe, as to the Geographer and Philoſo- 
pher; but in other Reſpects, might prove of dan- 
gerous and fatal Conſequence: As for Inſtance, By 
putting it in Man's Power to diſcover the Secrets 
of Nations and Families more than is conſiſtent 
with the Peace of the World, for Man to know; 
by giving ill Men greater Opportunities to do Miſ- 
chief, which it would not lie in the Power of others 
to prevent; and, as one (a) obſerves, by making 
Men leſs ſociable: ** For upon every true or falſe 
Ground of Fear, or Diſcontent, and other Occa- 
„ flons, he would have been fluttering away to 
* ſome other Place; and Mankind, inſtead of co- 
< habiting in Cities, would like the Eagle, have 
built their Neſts upon Rocks. 

That this is the true Reafon of theſe Matters, is 
manifeſt enough from Holy Scripture ; and Rea- 
| ſon (b) alſo gives its Suffrage thereto. The Scrip- 
ture expreſly tells us, That every good Gift, and every 
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(a) Grew's Coſmol. Sacr. J. I. c. 5. ſect. 25. 
(5) Nems igitur vir magnus ſine aliquo afflatu divine unguam fait, 


Cic. de Nat, Deor, I. 2. c. 66, 
8 (a) Abl. 
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perfect Gift, is from abeve, and cometh down from the 
Father of Lights, St. James i. 17. Solomon, Prov. ii. 
6. faith, The Lord giveth Wiſdom, out of his Mouth 
cometh Knowledge and Underſtanding. And Elihu is 
very expreſs, Job xxxii. 8. But there is a Spirit in 
Man, and the Inſpiration of the Almighty giveth them 
Under/tanding, Tlvoy TeavToxptTpi; i5w I Sid aguzoe, 
as the LXX render it, The Inſpiration, the Afflatus 
of the Almighty us their Inſtructor, Miſtreſs, or Teacher. 
And in Scripture, not only the more noble, ſuperi- 
or Acts of Wiſdom or Science, but much inferi- 
or alſo, bear the Name of Wiſdom, Knowledge 
and Underſtanding, and are aſcrib'd unto GOD. 
'Tis well known that Solomon's Wiſdom is wholl 

aſcrib'd unto GOD; and the Wiſdom and Under- 
ſanding which G O is ſaid to have given him, 
1 Kings iv. 29. is particularly ſet forth in the fol- 
lowing Verſes, by his great Skill in moral and natural 
Philoſophy, in Poetry, and probably in Aſtronomy, 
Geometry, and ſuch other of the politer Sciences, 
for which Zgypt, and the Eaftern Nations were ce- 
lebrated of Old (a); And Solomon's Wiſdom excelled 
the Miſdem of all the Children of the Eaſt Country, 
| and all the Wiſdom of Mgypt. For he was wiſer 
| than all Men, than Ethan, &c. And he ſpake 3000 
| Proverbs: And his Songs were 1005. And he ſpake 
of Trees, from the Cedar to the Hyſſop of the Wall, 
(i. e. of all Sorts of Plants ;) al/o of Beaſts, Fowl, 
creeping Things, and Fiſhes. So likewiſe the Wiſ- 

| dom of Daniel, and his three Companions, is aſ- 
ſerib'd unto GO D, Dan. i. 17. As for theſe four 
| | Children, 


— 


1 —— 


(a) Agypt, and ſome of the Eaſtern Nations, are celebrated 
| for their Skill in polite Literature; both in Scripture and profane 
s 6 Sora and May. 
Story: Job was of thoſe Parts; ſo were the 07.94 Manet, 
the Brachmans and Gymneſophiſts. Moſes and Daniel had their Edu- 
| cation in theſe Parts: And Pythagorar, Democritus, and others, 
| tizvell'd into theſe Parts for the Sake of their Learning. 
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Children, God gave them Knowledge, and $4kill in 4 
Learning and Wiſdom; and Daniel had Under/?ang. 
ing in all Viſions and Dreams. And accordingly in 
the next Chapter, Daniel acknowledgeth and praif. 
eth God, ver. 20, 21. Daniel anſwered and ſaid, 
Bleſſed be the Name of God for ever and ever, fir 
Wiſdom and Might are his.—--— He giveth Hidin 
unto the Wiſe, and Knowledge to them that know Un- 
derflanding. But not only Skill in the ſuperior 
Arts and Sciences, but even in the more inferier 
mechanick Arts, is called by the ſame Names, and 
aſcrib'd unto GOD: Thus for the Workmanſhip 
of the Tabernacle, Exod. xxxi. 2. to ver. 6. See, J 
have called Bezaleel ; and I have filled him with th: 
Spirit of God, in Wiſdom, and in Underſtanding, and 
in all Manner of Workmanſhip: To deviſe cunning 
Warks, to work in Gold, Silver and Braſs; and in 
cutting of Stones, to ſet them; and in carving if 
Timber, to work in all Manner of Workmanſhip. S0 
the Spin/ters, Weavers, and other Crafts- people, 
are call'd wiſe-hearted, Exod. xxxiv. 10, 25, and 
other Places. And in Exod. xxxvi. 1, &c. the 
LORD is faid to have put this Wiſdom in them, 
and Underſtanding to know how to work all theſe 
Manner of Works, for the Service of the Sanctuary. 
And laſtly, to name no more Inſtances, Hiram the 
chief Architect of Solomon's Temple, is in 1 Kings 
vii. 14. and 2 Chron, ii. 14. call'd a cunning #7:n, 
filled with Wiſdom and Underſtanding, to work in 
Gold, Silver, Braſs, Iron, Stone, Timber, Purpl:, 
Blue, fine Linnen, and Crimſon; alſo to grave, aid 
find out every Device which ſhould be put to him. 
Thus doth the Word of God aſcribe the Contri- 

vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, upon that of Man. And 

there is the ſame Reaſon for the Variety of Genii, ol 

Inclinations of Men alſo; which from the ſame5cryp- 


tures may be concluded to be a Deſignation, and 
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Tranſaction of the ſame Almighty Governour of the 
World's Affairs. And who indeed but H E, could 
make ſuch a divine Subſtance, endow'd with thoſe 
admirable Faculties and Powers, as the rational Soul 
hath; a Being to bear the great Creator's Vicegeren- 
ey in this lower World; to employ the ſeveral Crea- 
tures; to make Uſe of the various Materials; to ma- 
nage the grand Buſineſſes; and to ſurvey the Glories 
of ali the viſible Works of God? A Creature, with- 
out which this lower World would have been a dull, 
uncouth, and deſolate kind of Globe. Who, I fay, 
or what leſs than the Infinite GOD, could make ſuch 
a rational Creature, ſuch a divine Subſtance as the 
Soul | For if we ſhould allow the Atheiſt any of his 
nonſenſical Schemes, the Epicurean his fortuitous 
| Concourſe of Atoms, or the Carteſian (a), his crea- 
ted Matter put in Motion; yet with what tolerable 
| Senſe could he, in his Way, produce ſuch a di- 
vine, thinking, ſpeaking, contriving Subſtance as 
the Soul is; endow'd exactly with ſuch Faculties, 


Powers, and Diſpoſitions as the various Neceſſities 
and Occaſions of the World require from ſuch a 


Creature? Why ſhould not rather all the Acts, the 
Diſpoſitions and Contrivances of ſuch a Creature as 
Man, if made in a mechanical Way, and not con- 


triv'd 


(a) As we are not to accuſe any falfly, ſo far be it from me to de- 
tract from ſo great a Man as Monſieur Cartes was; whoſe Principles, 
although meny have perverted to atheiftical Purpoſes, and whoſe 
Notions have, ſome of them, but an ill Afpect, yet I am unwil- 
ling to believe he was an Atheiſt ; ſince in his Principia Philoſophie, 
and other of his Works, he vindicates himſelf from this Charge; 
and frequently ſhews ſeemingly a great Reſpect for Religion: Be- 
ſides that, many of his ſuſpicious Opinions are capable of a favour- 
able Interpretation, which will make them appear in a better Form: 
Thus when he diſcardeth final Cauſes from his Philoſophy, it is 
nota Dnial of them; but only excluding the Confideration of 
them, for the Sake of free philoſophiſing; it being the Buſineſs of 
a Divine, rather than a Philoſopher, to treat of them, 


(a) For 
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triv'd by God, have been the ſame ? Particularly, 
Why ſhould he not have hit upon all Contrivances 
of equal Uſe, early, as well as many Ages ſince? 
Why not that Man have effected, as well as 
this, ſome thouſands of Years after? Why al 
ſhould not all Nations, and all Ages (a), improve 

in 


(a) For Ages of Learning and Ignorance, we may compare the 
preſent, and ſome of the Ages before the Reformation. The last 
Century, and the few Years of this, have had the Happineſs to be 
able to vie with any Age for the Number of learned Men of all Pro. 
feſſions, and the Improvement made in all Arts and Sciences; too 
many, and too well known to need a Specification. 

But for Ignorance, we may take the ninth Age, and fo down to 
the Reformation; even as low as Queen Elixabetb, although 
Learning began to flouriſh; yet we may gueſs how Matters ſtocd, 
even among the Clergy, by her 53 Injun&. No. 1559. Such as are 
but mean Readers, fhould peruſe over before, once or tavice, the Chap- 
ters and Homilies, to the Intent they may read to the better Underſtand. 
ing of the People, the more Encouragement of Godlineſs. Spar. Collect. 
p. 32. Bat this is nothing, in compariſon to the Ages before, when 
the Monk ſaid, Gracum non eft legi; or as Eſpencæus more elegaut- 
ly hath it, Grace z9fſe ſuſpectum, Hebraice prope Hareticun, 
Which Suſpicion (ſaid the learned Hakewil!,) Rbemigius, ſurely was 
not guilty of, in commenting upon driffamatus, 1 Thef. i. S. wiv 
faith, that St. Paul ſomewhat improperly put that for divulpatus, 
not being aware that St. Paul wrote in Greek, and not in Latin, 
Nzy, ſo great was their Ignorance, not only of Greek, but of La- 
tin too, that a Prieſt baptiz'd in nomine Patria, & Fila, Spiritua 
ſandta. Another ſuing his Pariſhioners for not paving his Church, 
prov'd it from Fer. xvii. 18. Paweant illi, non paveam ego. Some 
Divines in Eraſmus's Time, undertook to prove Hereticks ought to 
be burnt, becauſe the Apoſtle ſaid, Hæreticum devita, Two Fryars 
diſputing about a Plurality of Worlds, one prov'd it from Annon di. 
cem ſunt facti mundi? The other reply*d, Sed ubi ſunt novem? And 
notwithſtanding their Service was read in Latin, yet ſo little was 
that underſtood, that an old Prieft in Hen. VIII. read Mumpſi mis 
Domine for Sumpſimus: And being admoniſh'd of it, he faid, he 


had done fo for thirty Years, and would not leave his old Mun}. 


mus for their new Sumęſi mus. Vid. Hakexw, Apol, l. 3. c. 7. ſect. 2. 
(a) There 
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in every Thing, as well as this, or that Age, or 
Nation (a) only? Why ſhould the Greeks, the 
Arabians, the Perſians, or the Egyptians of old, fo 
far exceed thoſe of the ſame Nations now ? Why 
the Africans and Americans ſo generally ignorant 
and barbarous, and the Europeans, for the moſt 
part, polite and cultivated, addicted to Arts and 
Learning? How could it come to paſs, that the 


Uſe 


(a) There is (it ſeems) in Wits and Arts, as in all Things beſide, 
a kind of circular Prozreſs: They have their Birth, their Growth, 
| their Flouriſhing, their Failing, their Fading; and within a while 
| after, their Reſurrection, and Refloariſhing again. The Arts flou- 
| riſped for a long Time among the Perſians, the Chaldaeans, the Egyp- 
| tians- -- ==>» But afterwards the Grecians got the Start of them, and 
are now become as barbarous themſelves, as formerly they eſteem- 
| ed all beſides themſelves to be. About the Birth of Chrif, Learn- 
ing began to flouriſh in Traly, and ſpread all over Chriftendom, till 
the Goths, Huns, and Vandals, ranſacked the Libraries, and defaced 
almoſt all the Monuments of Antiquity: So that the Lamp of 
| Learning ſeemed to be put out, for near the Space of 1000 Years, 
till the firſt Manſor, King of Africa and Spain, raiſed up, and ſpur- 
red forward the Arabian Wits, by great Rewards and Encourage- 
ments. Afterwards Petrarch opened fuch Libraries as were nnde= 
| moliſhed, He was ſeconded by Boccace, and John of Ravenna, and 
> ſoon after by Aretine, Philelphus, Valla, &c. And thoſe were fol- 
| lowed by Aneas Sylvius, Angelus Politianus, HePmolaus Barbarus, 
| Marfilius Ficinus, and Fob. Picus of Mirandula. Theſe were backed 
by Rud, Agricola, Reucline, Melanctbon, Foach. Camerarius, 
| With. Laxius, Beat, Rhenanus, Almaines: By Eraſmus of Rot- 
p terdam; Vives, a Spaniard; Bembus, Sadoletus, Eugubinus, Ita- 
| lians : Turnebus, Muretus, Ramus, Pitbæus, Budeus, Amiot, Scali- 
Le, Frenchmen ; Sir Tho. More, and Linaker, Engliſhmen. And about 
this Time, even thoſe Northern Nations yielded their great Men; 
E Denmark yielded Olaus Magnus, Holſter, Tycho Brabe, and Hemingi- 
4; and Poland, Hoſtus, Frixius, and Crumerus. But to name the 
Worthies that followed theſe, down to the preſent Time, would be 
endleſs, and next to impoſſible. See therefore Hakewwil!'s Apolg. I. 
3. e. 6. let. 2, © 
4 (a) Dr. 
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Uſe of the Magnet (a), Printing (5), Clocks e), 


eleſcopes 


7 


(a) Dr. Gilbert, the moſt learned and accurate Writer on the 
Magnet, ſhe ws, That its Artra&ive Virtue was known as early 2; 
Plato and Ariftotle; but its Direction was a Diſcovery of later Aves, 
He faith, Superior! ævo 300 aut 4co labentibus annis, motus Mag- 
neticus in Boream & Auſtrum repertus, aut ab heminibus rurſus rt. 
cognitus ſuit. De Mag. I. 1. c. 1. But who the happy Inventer of 
this lucky Diſcovery was, is not known, There is ſome, not ipcon. 
ſiderable, Reaſon, to think, our famous Countryman, Rsz. Bac, 
either diſcoverd, or at leaſt knew of it, But for its Uſe in Naviga- 
tion, Dr. Gilbert ſaith, In regno Neapolitano Melphitani omrium pri. 
mi (uf ferunt) pyxidem inſiruebant nauticam- edocti d cive qui. 
dam Fol. Goia, A. D. 1300, ibid. If the Reader hath a mind to 
ſee the Arguments for the Invention, being as old as Sclomon's or 
Plautus's Time, or of much younger Date, he may conſult Hate. 
will, ib. c. 10. ſect. 4. or Purchas Pilgr. I. 1. c. 1. ſee. 1. 

As to the Magnetick Variation, Dr. Gilbert attributes the Dil. 
covery of it to Sebaſtian Cabott. And the Incl nation, or dipring of 
the Needle, was the Diſcovery of our ingenious Rob. Norman. And 
laſtly, The Variation of the Variation, was firſt found out bythe 
ingenious Mr. H. Gellibrand, Aſtr. Prof. of Greſh. Coll. about 1634, 
Vide Gellibr. Diſc, Math. on the Variation of the Mag, Needle, and 
its Variat. Anno 1635. 

But fince that, the before- commended Dr, Halley, having former. 
ly, in Philcf. Tranſ, No. 148, and 195, given a probable Hypothe- 
ſis of the Variation of the Compaſs, did, in tbe Year 170c, under- 
take a long and hazardous Voyage, as far as the Ice near the South 
Pole, in order to examine his ſaid Hypotheſis, and to make a Syſtem 
of the Magnetical Variations: Which being ſoon after pnbliſhes, 
has been ſince abundantly confirmed by the French, as may be fecn in 
ſeveral of the late Memoires ae Phyſique & de Mathematiquepubliſh'd 
by the French Academie- des Sciences. 

To theſe Diſcoveries, I hope the Reader will excuſe we, 
if I add one of my own, which I deduced ſome Years ago, 
from ſome Magnetical Experiments and Obſervations I made; 
which Diſcovery I alſo acquainted our Royal Society with, 


ſome Time ſince, wiz. That as the common, horizontal 


Needle is continually varying up and down, towards the F, 
and W. fo is the Dipping-Needle varying up and down, te- 
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Teleſcopes (d), and an hundred Things beſides, 


| ſhould eſcape the Diſcovery of Archimedes, Anaxi- 


mander, 


* LDE 


| 1rds or fromwards the Zenith, with its Magnetick Tendency, 
| deſcribing a Circle round the Pole of the World, as I conceive, or 

F {>me other Point, So that if we could procure a Needle fo nicely 

made, as to point exactly according to its Magnetick Direction, it 
| would, in ſome certain Number of Years, d-ſcribe a Circle, of a- 

| tout 13 gr. Radius round the Magnetick Poles Northerly and Sou- 

| therly, This I have for ſeveral Years ſuſpected, and have had ſome 
| Beaton for it too, which I mentioned three or four Years ago, at 
| a Meeting of our Royal Scciety; but I have not yet been ſo happy 
| to procure a tolerable good Dipping- Needle, or other proper one to 
my Mind, to bring the Thing to ſufficient Teſt of Experience, as in 
| 2 ſhort Time I hope to do, having lately hit upon a Contrivance that 
| may do the Thing. 


(b) It is uncertain who was the Inventer of the Art of Printing, 


| every Hiſtorian aſcribing the Honour thereof to his own City or 
Country. Accordingly, ſome aſcribe. the Invention of it to John 
| Guttenburg, a Knight of Argentine, about 1440, and ſay that Fau- 
us was only his Aſſiſtant. Bertius aſcribes it to Laurence John, of 
Haerlem, and ſaith, Fuſt, or Fauſt, ſtole from him both his Art and 
Tools. And, to name no more, ſome attribute it to John Fuſt or 
Fauſt, aud Peter Schoeffer (called by Fuſt, in ſome of his Imprima. 
| turs, Pet. de Gerneſhem puer meus), But there is now to be ſeen at 
Haerlem, a Book or two printed by Lau. Kaſter, before any of theſe, 
vix in 1430, and in 1432. (See Mr. Ellis's Letter to Dr. Tyſon, 
in Phil. Tranſ. N 286). But be the firſt Inventer who it will, 
there is however great Reaſon to believe, the Art received great 
| Improvements from Fauſt, and his Son- in- Law Schceffer, the lat- 
ter being the Inventer of metalline Types, which were cut in Wood 
before, firſt in whole Blocks, and afterwards in ſingle Types or Let- 
ters. See my learned Friend Mr, Vanley's Obſervations, in Pbiloſ. 
Tranſ. No 288, and 310. | 


(c) Concerning the Antiquity and Invention of Clocks and Clocks 


ort, I refer the Reader to a little Book, called, The Artificial 
q Cheb-maber, Chap. 6. where there is ſome Account of the An- 
| tients Inventions in Clock-Work, as Archimedes's Sphere, Ctefi- 
E bius's Clock, &c. 5 
(a4) The Invention of Teleſcopes, Hieron. Syrturus gives this 
Acecunt of. Prediit Anno 1609, ſeu Genius, ſeu alter vir adbuc 
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mander, Anaximenes, Poſidonius, or other great Vir 
tuoſos of the early Ages, whoſe Contrivances gf 
various Engines, Spheres, Clepſydræ, and other 
curious Inſtruments, are recorded (a)? And why 

| ; Cannot 


S_ — — 


2 


incognitus, Hollandi ſpecie, qui Middleburgi in Zelandid como 
Job. Lipperſein-—-Fuſſit perſpicilla plura tam cava quam ccrvexa, 
confici. Condidto die rediit, abſolutum opus capiens, atque ut fat 
habuit pre manibus, bina ir tie cavum ſcil. & convexum, u. 
num & alteram oculo admovevat, & ſen im imovebat, five ut fun. 
Hum concurſis, ſive ut artificis opus probaret, poſtea abiit, Ariiſex, 
ingenii minimè expers, & novitatis curioſus cœpit idem facere & ini. 
tari, Sc. Vid. Muſ. Worm. I. 4. c. 7. 

(a) Among the curious Inventions of the Antients, Archytabs; 
Dove was much famed ; of which Aul. Gellius gives this Account; 
Scripſerunt Simulachrum Columbe e ligno ab Archyta ratione quidan 
diſciplinaque mechanicã factum, wolaſſe : Ita erat ſcilicet libramentss ſa 
penſum, & aura ſpiritits incluſd atque occulta concitum. Nodct. Attic, 
I. 10. c. 12. The ſame eminent Pythagorean Philoſopher (as Favorin.; 
in Gellius calls him) is by Horace accounted a noble Geometrici:n 
too, Te maris & terre, numeroque carentis arena Menſorem Archyia 
Among the reſt of his Inventions, Childrens Rattles are aſcribed to 
him. Ariſtotle calls them "ApYUTS ter- iy Polit. 8. i, e Ar. 
chytas's Rattle. And Diggenianus, the Grammarian, gives the Re. 
ſon of his Invention, *ApyUTs TA&T&YH £71 TE, ec. Thi 
Archyt:s's Rattle wwas to quiet Children z for he having Children, 
contrived the Rattle, which be gave them to prevent their tumbling 
[Jizgancuuor] other Things about the Houſe, | 

To theſe Contrivances of Archytas, we may add Regionontanus 
Wooden Eagle, which flew forth of the City, aloft in the Air, mct tit 
Emperor a good Way off, coming towards it, and having ſaluted bin, 
return d again, ⁊vaiting on him to the City Gates, Alſo his Iron Fly, 
which at a Feaſt flezo forth off bis Hands, and taking a Round, retur- 
ned thither again. Vide Hakewwill, ubi ſupra, c. 10. ſect. 1, 

As to other Inventions of the Antients, ſuch as of Letters, 
Brick, and Tiles, and building Houſes, with the Saw, Rule, 
and Plumber, the Lath, Augre, Glue, Sc. alſo the mat nz 
Braſs, Gold, and other Metals; the Uſe of Shields, Swords, Bows 
and Arrows, Boots, and other Inſtruments of War; the Pip! 
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CAP. I. Of Man's INVENTION: 27 
cannot the preſent or paſt Age, ſo eminent for 
polite Literature, for Diſcoveries and Improve- 
ments in all curious Arts and Buſineſſes (perhaps 
beyond any known Age of the World; why cannot 
| it, I fay) diſcover thoſe hidden Quæſita, which may 
probably be reſerved for the Diſcovery of future 
and leſs learned Generations? | 

{| Of theſe Matters, no ſatisfactory Account can 
| be given by any mechanical Hypotheſis, or any 
| other Way, without taking in the Superintendence 
| of the great Creator and Ruler of the World ; 


who 


| Harp, and other Muſical Infiruments; the building of Ships, and 

Navigation, and many other Things befides ; the Inventers of theſe 
les reported by antient Heathen Authors) may be plentifully met 
| with in Pliny, Nat. Hiſt, I. 7. c. 56. | 

| But in this Account of Pliny, we may obſerve whence the An- 
| tients (even the Romans themſelves in ſome meaſure) had their Ac- 
counts of theſe Matters, wiz. from the fabulous Greets, who were 
fond of aſcribing every Thing to themſelves. The Truth is (faith 
| the moſt learned Biſhop Stilling fleet) there is nothing in the World 
8 uſeful or beneficial to Mankind, but they have made a ſhift to find the 
E Autbor of it among themſelves. If we enquire after the Original of 
Agriculture, eve are told of Ceres and Triptolemus ; if of Paſturage, 
ve are told of an Arcadian Pan; if of Wine, we preſently hear of 
Liber Pater; if of Iron Inſtruments, then wwho but Vulcan! if of 
| Muſick, none like to Apollo, If we preſs them then with the Hiſtory of 
ether Nations, they are as ell provided here; if wve enquire an Ac- 
| court of Europe, Aſia, or Libya; for the firſt, awe are teld a fine Story 
ef Cadmus's Sifter ; for the ſecond, of Prometheus's Mother f that 
8 Name; for the third, of a Daughter of Epaphus. And ſo the learned 

Author goes on with other particular Nations, which they 

& boaſted themſelves to be the Founders of. Only the grave A- 

| thenians thought Scorn to have any Father aſſigned them, their only 

Ambition was to be accounted Aborigines & genuini Terrae. But 

te Ignorance and Vanity of the Greek Hiſtory, that learned Au- 

b _ wg ſufficiently reſuted, Vide Stilling, Orig. Sacr. Part 1, 

31. Ca * | 
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who oftentimes doth manifeſt himſelf in ſome gf dift: 


the moſt conſiderable of thoſe Works of Men, by MW gre: 


ſome remarkable Tranſactions of his Providence, { 
or by ſome great Revolution or other happening but 
in the World thereupon. Of this I might in- rene 
ſtance in the Invention of Printing (a), ſucceedeq Sine 


firſt by a Train of Learned Men, and the Re. dere 
vival of Learning, and ſoon after that by the Re. culo 


formation, and the much greater Improvement ariſe 
of Learning at this Day. But the moſt conſi- and 
derable Inſtance I can give is, the Progreſs of den: 
Chriſtianity, by means of the civilized Diſpoſition, him 
and large Extent of the Roman Empire. The latter ing, 
of which, as it made way for human Power, ſo be 
the former made way for our moſt excellent Re- to | 
ligion into the Minds of Men. And fo I hope, con. 
and earneſtly pray, That the Omnipotent and Al- and 
wiſe Ruler of the World will tranſact the Affais WM tity 
of our moſt Holy Religion, ere it be long, in the prav 
Heathen World; that the great Improvements WE Thi 
made in the laſt, and preſent Age, in Arts and Lal 
Sciences, in Navigation and Commerce, may be Wi 
a Means to tranſport our Religion, as well 
Name, through all the Nations of the Earth. For Wi 
we find that our Culture of the more polite and 
curious Sciences, and our great Improvements in 0 
even the Mechanick Arts, have already made a WW test 
Way for us into ſome of the largeſt and farthet Wi hs 
. matic 
may e 
2 1 E Morn 
3 this tl 
; in his 
(a) Whether Printing was invented in 1440, as many imagine, they f 
or was ſooner practiſed, in 1430, or 1432, as Mr, E//is's Accoult Kalen 
of the Dutch Inſcription, in Phil. Tranſ, N® 286, doth import; f Euro 
is however manifeſt, how great an Influence (as it was natural ceptab 
this Invention had in the promoting of Learning ſoon afterwarcb SY 
mentioned before in Note (b). p. 275.. After which followed the Places 
ours 


Reformation, about the Year 1517. 7.) Th 
A be 
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giſtant Nations of the Earth; particularly into the 
great Empire of China (a). . 

And now, before I quit this Subject, I cannot 
but make one Remark, by way of practical Infe- 
rence, from what has been laſt ſaid; and that is, 
| Gince it appears, that the Souls of Men are or- 

dered, diſpoſed, and aCtuated by God, even in ſe- 

cular, as well as ſpiritual Chriſtian Acts, a Dut 

ariſeth thence on every Man, to purſue the Ends, 

and anſwer all the Deſigns of the Divine Provi- 
| lence, in beſtowing his Gifts and Graces upon 
| him. Men are ready to imagine their Wit, Learn- 
ing, Genius, Riches, Authority, and ſuch like, to 
| he Works of Nature, Things of Courſe, or owing 
| to their own Diligence, Subtilty, or ſome Se- 
condary Cauſes; that they are Maſters of tffem, 
and at Liberty to uſe them as they pleaſe, to gra- 
tify their Luſt or Humour, and ſatisfy their de- 
praved Appetites. But it is evident, That theſe 
| Things are the Gifts of God, they are ſo many 
Talents entruſted with us by the infinite Lord of 
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| (a) The Chineſe being much addicted to Judicial Aſtrology, are 
= great Obſervers of the Heavens, and the Appearances in them. For 
| which Purpoſe they have an Obſervatory at Pekin, and five Mathe- 
& maticians appointed to watch every Night; four towards the four 
& Quarters of the World, and one towards the Zenith, that nothing 
E nay eſcape their Obſervation: Which Obſervations are the next 
Morning brought to an Office to be regiſter d. But notwithſtanding 
this their Diligence for many Ages, and that the Emperor hath kept 
n his Service above too Perſons, to regulate the Kalendar, yet are 
they ſuch mean Aſtronomers, that they owe the Regulation of their 
Kalendar, the Exactneſs in calculating Fclipſes, Sc. to the 
; it Europeans; which renders the European Mathematicians ſo ac- 

eceptable to the Emperor, that Father Verbieſt, and divers others, 
Were not only made Principals in the Obſervatory, but put into 
5 Places of great Truſt in the Empire, and had the greateſt Ho- 


Doors paid them at their Deaths. Vide La Comte Mem, of China, 
Ti Letter 2, Sc, 
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the World, a Stewardſhip, a Truſt repoſed in us; 
for which we muſt give an Account at the Da 
when our Lord ſhall call; according to the para- 
bolical Repreſentation of this Matter by our Blefſe 
Saviour, Matt. xxv. 14. 
Our Duty then is not to abuſe theſe Gifts of 


God, not to neglect the Gift that is in us, not to 


hide our Talent in the Earth; but, as St. Paul ex- 
horteth Timothy, 2 Tim. i. 6. we muſt fir up the 
Gift of God which is in us, and not let it lie idle, 
concealed, or dead; but we muſt &re{oruiy 7: 74. 
fich, blow it up, and enkindle it, as the Origin 
imports; we mult improve and employ our Gift 
to the Glory of the Giver ; or, in that Miniſtra- 
tion, that Uſe and Service of the World, for which 
he gave it. Our Stewardſhip, our Craft, our 
Calling, be it that of Ambaſladors of Heaven, com- 
mitted to us, as twas to Timothy (a), by the lay- 
ing on of Hands; or be it the more ſecular Buiinek 
of the Gentleman, Tradeſman, Mechanick, or only 
Servant; nay, our good Genius, our Propentity to 
any Good, as ſuppoſe to Hiſtory, Mathematicks, 
Botany, Natural Philoſophy, Mechanicks, Sc. I 
ſay, all theſe Occupations, in which the Providence 
of God hath engaged Men, all the Inclinations to 
which his Spirit hath diſpoſed them, ought to be 
diſcharged with that Diligence, that Care and F. 
delity, that our great Lord and Maſter may not 
ſay to us, as was ſaid to the unfaithful Steward, 
Luke xvi. 2. Give an Account of thy Stewar if, 
for thou mayeſt be na longer Steward; but tlut he 
may ſay, as tis in the Parable before-cited, ti». 
Xxv. 21. Well done thou good and faithful Ser, 
want, thou haſt been faithful over 'a few Things, | 
will make thee Ruler over many Things, enter tn 
| | | | 1100 
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into the Foy of thy Lord. Since now the Caſe is thus, 
jet us be perſuaded to follow Solomon's Advice, Ec- 
cleſ. ix. 10. hat ſoever thy Hand findeth to do, do it 
with thy Might (a): Lay hold on every Occaſion 
« that preſents itſelf, and improve it with the ut- 


« moſt Diligence; becauſe now is the Time of 


ce Action, both in the Employments of the Body, 
« and of the Mind; now is the Seaſon of ſtudy- 
&« ing either Arts and Sciences, or Wiſdom and 


| « Virtue, for which thou wilt have no Opportuni- 
| & ties in the Place whither thou art going in the 


« other World. For there is no Work, nor De- 


vice, nor Knowledge, nor Wiſdom in the Graue 
| © cobither thou goe/t.”? | 
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CHAP. II. 


Of Man's Bopy, particularly its POSTURE. 


4 Haw thus, as briefly as I well could, ſurvey- 


ed the Soul, let us next take a View of Man's 


] Body. Now here we have ſuch a Multiplicity of 
the moſt exquiſite Workmanſhip, and of the beſt 


Contrivance, that if we ſhould ſtrictly ſurvey the 
Body from Head to Foot, and ſearch only into the 


| known Parts (and many more lie undiſcovered) we 


ſhould find too large and tedious a "Taſk to be diſ- 
patched, © I ſhall therefore have Time only to take 
a tranſient and general kind of View of this admi- 


rable Machine, and that ſomewhat briefly too, 


being prevented by others, particularly two excel- 
55 lent 
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(a) Biſhop Patrick in loc. 


8 (a) Mr. 
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282 
lent Authors of our own (a), who have done it on 
the ſame Account as myſelf, And the 

I. Thing that preſents itſelf to our View, is the 
Ere& Poſture (b) of Man's Body; which is far the 
moſt, . if not the, only commodious Poſture for a 
rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
uſeful Things, and practiſe curious Arts. For 


without this erect Poſture, he could not have 


readily turned himſelf to every Buſineſs, and on 
every Occaſion, His Hand (c) particularly could 
| | not 


* 


nnn 


(a) Mr. Ray, in his Wiſdom of God manifeſted in the Wirks if 
Creation, Part. 2. And Dr. Cockburn's EfJays en Faith, Part 1, 
Eviay 5. . 

(2) Ad hanc providentiam Nature tam diligentem [of which he 
had been before ſpeaking | tamęue ſolertem adjungi multa poſſunt, ? 
quibus intelligatur, qnant@ res homnibus a Deo, guamqnue eximia tris 
bute ſunt : qui primum ens humo excitatos, celſos & erectes conſlituit, 
ut Deorum cognitionem, cœlum intuentes, capere poſſent. Sunt enin 
e terra homines non ut incolæ, atque habitatores, ſed quaſi ſpectatorit 
ſuperarum rerum, atque cœleſtium, quarum ſpefaculum ad nullun 
aliud genus animantium pertinet. Cic. de Nat. Deor. I. 2. c. 86. 

(c) Ut autem ſapientiſſimum animaliu m eſt Homo, fie & Manu 
ſunt organa ſupienti ani mali convenientia. Non enim quia Manus lu. 
buit, propterea eft ſapientiſſimum, ut Anaxapgoras dicebat; ſed quit 
ſapientiſſimum erat, propter Hoc Manus habutt, ut reetifſime cenſui 
Ariſtcteies. Non enim Manus ipſæ hominem artes docuerunt, ſed Fa. 
tio. Manus autem ipſee ſunt artium organum, Sc. Galen, de Ul, 
Part. I. I. c. 3. After which, in the reft of this firſt Book, and 
Part of the ſecond, he conſiders the Particulars of the Hand, in 
order to enquire, as he ſaith, Ch. 5. Num eam omni no Conſiitutite 


nem habeat I manus] gud meliorem alium habere non potuit. 


, * n 


Of this Part, (and indeed of the other Parts of humat 
Bodies) he gives ſo good an Account, that I confeſs I could 
not but admire the Skill of that ingenious and famed He 
then. For an Example, (becauſe it is a little out of the 
Way,) I ſhall pitch upon the Account of the different Length 
of the Fingers, Lib. 1. Cap. 24. The Reaſon of IO 

| niſm, 
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not have been in ſo great a Readineſs to execute 


the Commands of the Will, and DiQates of the 
Soul, His Eyes would have been the moſt prone, 


and incommodiouſly ſituated of all Animals; but 


by this Situation, he can caſt his Eyes upwards, 
downwards, and round about him; he hath a 
glorious Hemiſphere of the Heavens (a), and an 
ample Horizon on Earth (5), to entertain his Os 
| 1 20 | | \nd 


: 6 &. og R | : * 9 : 


z 


% 


niſm, he ſaith, is, That the Tops of the Fingers may come 
to an Equality, Càm magnas aliquas moles in circuita compre- 
bendunt, & com in ſeipſis humidum wel parvum corpus conti- 
nere conantur . Apparent werd in unam circult circumſe- 
rentiam convenire Digiti quinque in actionibus bujuſmodi, maxi- 
me quando exquiſite | ſpbæricum corpus comprehendunt. And this 
Evenneſs of the Fingers Ends, in graſping ſpherical, and 
other round Bodies, he truly enough ſaith, makes the Hold the 
firmer. And it ſeems a noble and pious Deſign he had in fo ſtrict- 
ly ſurveying the Parts of Man's Body, which take in his own tranſ- 
lated Words, Cam multa namque et apud weteres, tam Medicos, 
guam Philoſophos de utilitate particularum diſſen ſio ( quidam enim cor- 
pira noſtra nullius gratid efſe ſacta exiſtimant, nullague omnino arte; 
ali: autem & alicujus gratia, & artifiose,- ------- ) primum quidem 
tartæ hujus difſenſions A ip. invenire ſtudui : deinde werd & unam 
aliquam univerſalem methodum conſtituere, qua ſincularum partium 
vrpiris, & eorum gue illis accidunt utilitatem invenre pofſemus, 


| Ovid, Metam. I. 1. car. 34. 
e) If any ſhould be ſo curious, to defire to know how far a 
Man's Proſpect reacheth, by Means of the Height of his Eye, ſup- 


E poſing the Earth was an uninterrupted Globe; the Method is a com- 
mon Cafe of right-angled plain Triangles, where two Sides, and 
J on oppoſite Angle are given: Thus in Fig. 4. AH is the Surface, 
or 2 great Circle of the terraqucous Globe; C the Center, HC 
its Semidiameter, E the Height of the Eye; and foraſmuch as 17 E 
a Tangent, therefore the Angle at H is a right Angle: So that 
J there are given H C 398,386 Miles, cr 21,034,781 Engliſb Feet, 
A O 2 (according 
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(according to Book II. Chap, 2. Note (a) p. 43.) C E the fame 
Length with the Height of the Eye, on the Maſt of a Ship, or at 


only a Man's Height, &c. added to it; and E H C the oppoſite 
right Angle. By which three Parts given, it is eaſy to find all the 
other Parts of the Triangle, And firſt, The Angle at C, in order 
to find the Side HE, the Proportion is, as the Side C E „ to the 
Angle at H; ſo the Side H C, to the Angle at E, which being ſub. 
ſtracted out of go gr. the Remainder is the Angle at C. And then, 
as the Angle at E is to its oppoſite Side HC, or elſe as the Angle 
at H is to its oppoſite Side C E; ſo the Angle at C, to its oppoſite 
Side E H, the viſible Horizon. Or the Labour may be ſhorten'd, 
by adding together the Logarithm of the Sum of the two given Sides, 
and the Logarithm of their Difference; the Half of which two Lo- 
garithms, is the Logarithm of the Side requir'd, nearly. For an 
Example, We will take the two Sides in Yards ; by Reaſon ſcarce 


any Table of Logarithms will ſerve us farther, The Semidiameter 
of the Earth is 7,11, 94 Yards; the Height of the Eye is two 


Yards more, the Sum of both Sides, is 14,023, 190. 


Logar. of which Sum is, = - - 7, 1468468 
Logar. of two Yards (the Difference) is, o, 3010300 


Sum of both Lo gar. 8 7, 4478768 


6— a ——— 


The half Sum, — 1 — _ 3, 7239384 


is the Logarithm of 5296 Yards g three Miles, which is the 
Length of the Line E H, or Diſtance the Eye can reach at fit 
Feet Height. 

This would be the Diſtance, on a perfect Globe, did the viſual 
Rays come to the Eye in a ſtrait Line; but by Means of the Reins 
Qions of the Atmoſphere, diſtant Objects on the Horizon appear 
higher than really they are, and may be ſeen at a greater Diſtance, 
eſpecially on the Seaz which is a Matter of great Uſe, eſpecially to 
diſcover at Sea the Land, Rocks, &c. and it is a great Ac of the 
Divine Providence, in the Contrivance and Convenience of the At- 
moſphere, which by this Means enlargeth the viſible Horizon, and 
is all one, as if the Terraqueous Globe was much larger than real. 
ly it is. As to the Height of the apparent above the true Level; 
or, how much diſtant Objects are raiſed by the Refractions, the 
ingenious and accurate Gentlemen of the French Academy Riyal 
have given us a Table in their Meaſures of the Earth, Art, 12. 
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And as this Erection of Man's Body is the moſt 
complete Poſture for him ; ſo if we ſurvey the Pro- 
viion made for it, we find all done with manifeſt 
Deſign, the utmoſt Art and Skill being employ'd 
therein, To paſs by the particular Conformation 
of many of the Parts, the Ligaments and Faſtenings 
to anſwer this Poſture ; as the Faſtenings, for In- 
ſtance, of the Pericardium to the Diaphragm, (which 
is peculiar to Man (a); I ſay, paſſing by a deal of 
this Nature, manifeſting this Poſture to be an Act 
of Deſign) let us ſtop a little at the curious Fa- 


| brick of the Bones, thoſe Pillars of the Body. 


And how artificially do we find them made, how 


| curioufly placed from the Head to the Foot! The Ver- 
tebræ of the Neck and Back-bone (5), made ſhort 
and complanated, and firmly braced with Muſcles 
and Tendons, for eaſy Incurvations of the Body; 
but withal for greater Strength, to ſupport the Bo- 
ady's own Weight, together with other additional 
| Weights it may have Occaſion to bear, The Thighs 
bones and Legs long, and ſtrong, and every Way 
| well fitted for the Motion of the Body. "Fhe Feet ac- 
commodated with a great Number of Bones, curiouſiy 
and firmly tack'd together; to which muſt be added 
| the Miniſtry of the Muſcles (e), to anſwer all the 


_ Motions 


() See Book VI. Chap, 5. Note (a) P. 327. 


(6) Sec Book IV. my 8. Vote (b) p. 189. 
6) The Mechaniſm of the Foot would appear to be wonderfnl, 


4 4 1 ſhould deſcend to a Deſcription of all its Parts; but that would 
be too long for theſe Notes; therefore a brief Account, (moſt of 


which I owe to the before commended Mr. Cheſelden, )Wmay ſerve 
for a Sample; 


2 . 
be 
br 


In the firſt Place, it is neceſlary the Foot ſhould be 
to enable us to ſtand firm, and that the Nerves and Blood- 
may be free from Compreſſion, when we ſtand or walk. 
hereunto, the long Flexcrs of the Toes croſs one another 
03: at 


concave, 
Veſſels 


In order 
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Motions of the Legs and Thighs, and at the ſame 
Time to keep the Body upright, and prevent its fal- 


ling, by readily afliſting againſt every Vacillation 


thereof, and with eaſy and ready T ouches keeping 
the Line of Innexion, and Centre of Gravity, in duc 
Place and Poſture (a). | | 

And as the Bones are admirably adapted to prop; 
ſo all the Parts of the Body are as incomparably 
placed to poiſe it. Not one Side too heavy for the 
other; but all-in nice Equipoiſe: The Shoulders, 
Arms, and Side æquilibrated on one Part; on the 
other Part of the Viſcera of the Belly counterpois'd 
with the Weight of the ſcapular Part, and that uſe- 
ful Cuſhion of Fleſh behind. | 

Andlaſtly, to all this we may add the wonder- 
ful Concurrence, and Miniſtry, of the prodigious 
Number and Variety of Muſcles, placed through- 
out the Body for this Service ; that they ſhould 
. fo readily anſwer to every Poſture, and comply 
with every Motion thereof, without any previous 


Thought 


— 4 


at the Bottom of the Foot, in the Form of a St. Andrew's Croſs, 
to incline the leſſer Toes towards the great One, and the great One 
towards the leſſer, The fort Flexors are chiefly concern'd in draw, 
ing the Toes towards the Heel, The tranſverſalis Pears draws the 
Outſides of the Foot towards each other; and by being inſerted in- 
to one of the ſeſamoid Bones of the great Toe, diverts the Power 
of the abdudtor Muſcle, falſly ſo called, and makes it become a 
Flexor, And laſtly, The peronæus Longus runs round the outer 
Ankle, and obliquely forwards croſs the Bottom of the Foot, and 
at once helps to extend the Tarſus, to conſtri the Foot, and to di- 
rect the Power of the other Extenſors towards the Ball of the great 
Toe: Hence the Loſs of the great Toe, is more than of all the 
other Toes. See alſo Mr. Cooper's Anat, Tab, 28, Cc. | 
(a) It is very well worth while to compare here What Borel 
faith, de motu Animal. Par. 1, cap. 18. De flatione Animal. Prop. 
132, &c. To which I refer the Reader, it being too long i 

recite here. 
(a) Borel, 
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Thought or Reflex Act, ſo that, as the excellent Bo- 
relli (a) ſaith, „It is worthy of Admiration, that 
ce jn ſo great a Variety of Motions, as Running, 
& Leaping, and Daneing, Nature's Laws of /Equi- 
ce libration ſhould always be obſerved; and when 
ce neglected, or wilfully tranſgreſſed, that the Body 
© muſt neceſlarily and immediately tumble down. 


* 


22 8 
Nn AS 22 
Ss 


ene 
Of the Figure and Shape of Man's Body. 


FF HE Figure and Shape of Man's Body, is the 
1 moſt commodious that could poſſibly be in- 
vented for fuch an Animal; the molt agreeable to 
bis Motion, to his Labours, and all his Occaſions. 
For had he been a rational Reptile, he could not 
have moved from Place to Place faſt enough for his 
Buſineſs, nor indeed have done any almoſt. Had he 
been a rational Quadrupede, among other Things, 
he had loſt the, Benefit of his Hands, thoſe noble 
Inſtruments of the moſt uſeful Performances of the 
Body. Had he been made a Bird, beſides many 
other great Inconveniencies, thoſe before-mentioned 
of his Flying would have been ſome, In a Word, 
any other Shape of Body, but that which the All- 
wiſe Creator hath given Man, would have been as 
Incommodious, as any Poſture but that of erect; it 
would have rendered him more helpleſs, or have 
put it in his Power to have been more pernicious, 
or depriv'd him of Ten-thouſand Benefits, or Plea- 
94 ſures, 
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(4 Borel, ibid, Prop. 142. . (a) What 
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ſures, or Conveniencies, which his preſent Figure 
capacitates him for. 


e hehe he hp hp hes 
Of the Stature and Size of Man's Body. 


S in the Figure, ſo in the Stature and Size of 
Man's Body, we have another manifeſt Indi- 
cation of excellent Deſign, Not too Pygmean (a), 
nor too Gigantick (5), either of which Sizes would 
in ſome Particular or other, have been incommo- 
dious to himſelf, or to his Buſineſs, or to the reſt of 
his Fellow- Creatures, Too Pygmean would have 
rendered him too puny a Lord of the Creation; too 
impotent, and unfit to manage the inferior Crea- 
tures; would have expoſed him to the Aſſaults of 
the weakeſt Animals, to the ravening Appetite of 
voracious Birds, and have put him in the Way, and 
endangered his being trodden in the Dirt by the 
larger Animals. He would have been alſo too weak 
for his Buſineſs, unable to carry Burdens; and, in 
a Word, to tranſact the greater Part of his Labours 
and Concerns. 5 
And on the other hand, had Man's Body been 


made too monſtrouſly ſtrong, too enormouſly Gi- 
gantick 


— | — er 


2 — 


(a) What is here urged about the Size of Man's Body, may 
anſwer one of Lucretius's Reaſons, why Nil ex nibilo gignitur. His 
Argument is, 

Dentgue cur Homines tantos natura parare 

Non potuit, pedibus qui pontum per vada poſſent 

Tranſire, & magnos manibus divellere montets? | 
Lueret. I. 1, carm. 200. 

(b) Haud facile fit ut quiſquam & ingentes corporis wires, & in- 
genum ſubtile habeat, Diodor. Sic. I. 17. 

| (a) Altho 
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gantick (a), it would have rendered him a dange- 
5 | rous 


(a) Altho' we read of Grants before Noah's Flood, Gen. vi. 4. 
and more plainly afterwards in Numb, xiii, 33. yet there is great 
Reaſon to think the Size of Man was always the ſame from the Crea» 
tion. For as to the Nephilim, or Grants, in Gen. vi. the Antients va- 
ry about them; ſome taking them for great Atheiſts, and Monſters 
of Impiety, Rapine, Tyranny, and all Wickedneſs, as well as of 
monſtrous Stature, according as indeed the Hebrezo Signification 
allows. | 

And as for the Vephilim, in Numb. xiii. which were evidently 
Men of a Gigantick Size, it muſt be conſidered, that it is very pro- 
bable, the Fears and Diſcontentments of the Spies might add ſome- 
what thereunto. 

But be the Matter as it will, it is very manifeſt, that in both 
theſe Places, Grants are ſpoken of as Rarities and Wonders of the 
Age, not of the common Stature. And ſuch Inftances we have had 
in all Ages; excepting ſome fabulous Relations; ſuch as I take to 
he that of Theutobocchus, who is ſaid to have been dug up, Anrs 
1613, and to have been higher than the Trophies, and 26 Feet long; 
and no better I ſuppoſe the Giants to have been that Ol. Magnus gives 
an Account of, in his 5th Book, ſuch as Harthen, and Starcharer, 
among the Men; and among the Women, Reperta eſt (faith he) 
puella- -in capite vulnerata, ac mortua, induta chlamyde purpured, 
{rrgitudinis cubitorum 50, latitudinis inter bumeros quatusr. Ol. Mag, 
Hiſt, „ 

But as for the more credible Relations of Goliab, (whoſe Height 
was 6 Cubits and a Span, 1 Sam. xvii. 4. which, according to the late 
curious and learned Lord Biſhop of Peterborough, is ſomewhat above 
11 Fe:t Engliſb, wid. Biſhop Cumberlard of Fewrſh Weights aud 
Meaſures ) of Maximinus the Emperor, who was 9 Fect high, and 
others in Auguſtus, and other Reigns, of about the ſame Height: 
To which we may add, the Dimenſions of a Skeleton, dug up lately 
in the Place of a Roman Camp near St. Albans, by an Urn, in- 
ſcribed, Marcus Antoninus; of which an Account is given by Mr. 
Cbeſelden, who judgeth by the Dimenfions of the Bones, that the 
Perſon was 8 Feet high. Vide Philo, Tranſ. N 333. Theſe 
antique Examples and Relations, I ſay, we can match, yea, out do, 
with modern Examples; of which we have divers in F. Ludzlf/, 
Comment, in Hift, Ætbiop. I. 1. c. 2. ſe. 22. Magus, Cos 
ringius, Dr, Hakewill, and others. Which latter relates frem 
Nannex, of Porters and Archers belonging to the Emperor of 
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290 Of Mans STrATUuR Ek. Bock V. 
China, of 15 Feet high; and others from Purchas, of 10 and 12 
Feet high, and more. See the learned Author's Apolg. p. 208. 

Theſe indeed exceed what I have ſeen in England; but in 1634, 
J myſelf meaſured an Tr:fb Youth, ſaid to be not 19 Years old, 
who was 7 Feet and near 8 Inches; and in 1697, a Weman who 
was 7 Feet 3 Inches in Height. 

But for the ordinary Size of Mankind, in all Probability, it was 
always (as I ſaid) the ſame, as may appear from the Monuments, 
Mummies, and other antient Evidences to be ſeen at this Day, 
The moſt antient Monument at this Day, 1 preſume, is 

i that of Cheops, in the firſt and faireſt Pyramid of Egypt; 
which was, no doubt, made of Capacity every way ſufficient 
to hold the Body of ſo great a Perſon as was intended to be laid 
up in it: But this we find, by the nice Meaſures of our curious Mr, 
Greaves, herdly to exceed our common Coffins. The Helles Part 
evithin (ſaith he) is in Length only 6,488 Feet, and in Breadth but 
2,218 Feet: The Depth 2,860 Feet, A narrow Space, yet larg: 
enough to contain a moſt potent and dreadful Monarch, being dead; to 
evbom living, all Egypt vas too flreight and narrow a Circuit, By 
theſe Dimenſions, and by ſuch other Obſervations, as have been taken 
by me from ſeveral embalmed Bodies in Egypt, ve may conclude ther: 
zs no Decay in Nature, ( tbo' the Queſtion is as old as Homer ;) but 
that the Men of this Age are of the ſame Stature they were near zœod 
Years ago. Vide Greaves of the Pyram. in 1638, in Ray's Collect. 
of Trav, Tom. I. p. 118. | 

To this more antient, we may add others of a later Date. Of 
which take theſe, among others, from the curious and learned 
Hakewil!l, The Tombs at Piſa, that are ſome thouſand Years old, 
are not longer than ours; ſo is Athelſtane's in Malmeſbury Church; 
ſo Sebba's in St. Paul's, of the Year 693; ſo Etheldred's, &, 
Apol. 216, Cc. 

The ſame Evidence we have alſo from the Armour, Shields, 

Veſſels, and other Utenſils dug up at this Day, The Braſs Hel- 
met dug up at Metaurum, which was not doubted to have been left 
th-r: at the Overthrogo of Aſdrubal, will fit one of cur Men at 
this Day. 

Nay, beſides all this, probably we have ſome more certain 
Ev dence. {y;uffus was 5 Feet 9 Inches high, which was the juſ 
Meaſure of cur famous Queen Elizabetb, who exceeded his Height 
2 Inches, if proper Allawance be made for the Difference between 
the Ronian and our Foot, Via Hakew, 15. p. 215. 
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CAP. IV. Of Mans STATURE. 291 
rous Tyrant in the World, too ſtrong (a), in ſome 
Reſpects, even for his own Kind, as well as the 
other Creatures. Locks and Doors might per- 
haps have been made of ſuthcient Strength to have 
barricaded our Houſes; and Walls, and Ramparts 

| | might 


K —— 


(a) To. the Stature of Men in the foregoing Note, we may add 


ſome Remarks about their unnſual Strengtb. That of Sampſon 
(who is not ſaid to have exceeded other Men in Stature, as he did 
in Strength) is well known. So of old, Hector, Diomedes, Hercu- 
les, and Ajax, are famed ; and fince them many others: for which 
I ſhall ſeek no farther than the before- commended Hatezw://, who 
by his great and curious Learning, hath often moſt of the Exam- 
ples that are to be met with, on all his Subjects he undertakes, Of 
the After- Ages he names C. Marius, IMaximinus, Aurelian, Scan- 
derbeg, Bardeſin, Tamerlane, Ziſta, and Hunni ades. Anno 1529, 
Klunber, Provoſt of the great Church at Miſnia, carried a Pipe of 


Mine out of the Cellar, and laid it in the Cart, Mayolus ſaw one 


hold a Marble Pillar in his Hand 3 Feet long, and 1 Foot diameter, 
which he toſs'd up in the Air, and catch'd again, as if it were a 
Ball. Another at Mantua, and a little Man, named Rodamas, 
could break a Cable, Sc. Ernando Burg fetch'd up Stairs an Aſs 
loaden with Wood, and threw both into the Fire. At Conftanti- 
nople, Anno 1582, one lifted a Piece of Wood, that twelve Men 
could ſcarce raiſe; then lying along, he bare a Stone that ten Men 
could but juſt roll to him. G. of Fronsberge, Baron Mind{:haim, 
could raiſe a Man off his Seat; with only his middle Finger; ſtop 
an Horſe in his full Career; and ſhove a Cannon out of its Place. 
Cardan ſaw a Man dance with two Men in his Arms, two on his 
Shoulders, and one on his Neck, Patacsua, Captain of the Cofacks, 
could tear an Horſe-ſhoe ; (and, if I miſtake not, the ſame is re- 
ported of the late King Auguſtus of Poland,) A Gigantick Wo- 
man of the Netherlands could lift a Barel of Hamburg Beer. Mr. 
Carew had a Tenant that could carry a Butt's Length, 6 Buſhels of 
Wheaten Meal (of 15 Gallons Meaſure) with the Lubber the Mil- 
ler, of 24 Years of Age, on the Top of it. And J. Roman, of 
the ſame County, could carry the Carcaſs of an Ox, Vide Hake- 
In, 8 | | 
Viros aliquot moderna memoria tau a mineralibus, quam aliis Sues 
thiæ & Gothic provinciis adducere congruit, tanta fortitudine pra 
thtor, ut quiſque eorum in bumeros ſublevatum Equum, wel Bodem 
maximum, imo was ferri boo, $00, aut 1600 librarum (quale & 
_— Puellæ levare poſſunt,) ad plura fladia portaret, Ol. Mag. 
ubi ſupra, | 
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might perhaps have been made ftrong enough to 
have fenced our Cities. But theſe Things could 
not have been without a great and inconvenient 
Expence of Room, Materials, and ſuch Neceſſa- 
ries, as ſuch vaſt Structures and Uſes would have 
occaſioned; more perhaps than the World could 
have afforded to all Ages and Places. But let us 
take the Deſcant of a good Naturaliſt and Phyſi- 
cian on the Caſe (a). Had Man been a Dwarf, 

<< (ſaid he) he had ſcarce been a reaſonable Crea- 
ture: For he muſt then have had a Jolt Head; 
ſo there would not have been Body and Blood 
enough to ſupply his Brain with Spirits; or he 
muſt have had a ſmall Head, anſwerable to his 
Body, and ſo there would not have been Brain 
enough for his Buſinefs—Or had the Species of 
Mankind been Gigantick, he could not have 
been ſo commodiouſly ſupplied with Food: For 
there would not have been Fleſh enough of the 
ce beſt edible Beaſts, to ſerve his Turn. And if 
<< Beaſts had been made anſwerably bigger, there 
would not have been Graſs enough. And ſo he 
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goeth on. And a little after, There would not | 
2 


have been the ſame Uſe and Diſcovery of his 
Reaſon; in that he would have done many 
Things by mere Strength, for which he is now 
put to invent innumerable Engines.—Neither 
could he have uſed an Horſe, nor divers other 
Creatures. But being of a middle Bulk, he is 
fitted to manage and uſe them all. For (faith 
he) no other Cauſe can be aſſigned, why a Man 
was not made five or ten times bigger, but his 


© Relation to the reſt of the Univerſe.” Thus far 
dur curious Author. 
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(es) Grew's Ceſmol. Seer. B, 1. Ch, 5. ſect. 25. 
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WAALS 
Of the Strud ure of the Parts of Man's Body. 


Aving thus taken a View of the Poſture, 
Shape, and Size of Man's Body, let us in 
this Chapter ſurvey the Structure of its Parts, 
But here we have ſo large a Proſpect, that it 
would be endleſs to proceed upon Particulars. It 
muſt ſuffice therefore to take Notice, in 3 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceſſary Ap- 
paratus,(or in other Words) no Signs of Chance (a); 
but every Thing curious, orderly, and performed 


in the ſhorteſt and beſt Method, and adapted to 


the moſt compendious Uſe. What one Part is 
there throughout the whole Body, but what is 
compoſed of the fitteſt Matter ſor that Part; 


made 


(a) It is manifeſtly an Argument of Deſign, That in the Bod es 
of diFerent Animals, there is an Agreement of the Parts, ſo far 
as the Occaſions and Offices agree; but a Difference of thoſe, where 


there is a Difference of theſe. In an Human Body are many Parts 


agreeing with thoſe of a Dog, for Inſtance; but in his Forehead, 
Fingers, Hands, Inſtruments of Speech, and many other Parts, 
there are Muſcles, and other Members which are not in a Dog. 
And ſo contrariwiſe in a Dog, which are not in a Man. If the 
Reader is minded to fee what particular Muſcles are in a Man, that 
are not in a Dog, or in a Dog, that are not in an Human Body, 


let him conſult the curious and accurate Anatomiſt, Dr, Douglaſs's 
Ar. compar, 


) Galen 
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made of the moſt proper Strength and Texture; 
ſhaped in the compleateſt Form; and, in a Word, 
accoutered with every Thing neceſſary for its Mo- 
tion, Office, Nouriſhment, Guard, and what not 
What ſo commodious a Structure and Texture 
could have been given to the Bones, for Inſtance, 
to make them firm and ſtrong, and withal light, 
as that which every Bone in the Body hath ? Who 
could have ſhaped them 'fo nicely to every Uſe, 
and adapted them to every Part, made them of 
ſuch juſt Lengths, given them ſuch due Sizes and 
Shapes, channelled, hollowed, headed, lubricated, 


and every other Thing miniſtring, in the beſt and 


moſt compendious Manner to their ſeveral Place 
and Uſes ? What a glorious Collection and Combi- 
nation have we alſo of the moſt exquiſite Workman- 
ſhip and Contrivance in the Eye, in the Ear, in the 
Hand (a), in the Foot (b), in the Lungs, and other 
Parts already mentioned? What an Abridgment of 

hy 3-1: AE; 


(a) Galen having deſcribed the Muſcles, Tendons, and other 
Parts of the Fingers, end their Motions, cries out, Confidera igitur 
etiam hic mirabilem CREATORIS ſaprentiam! De UI, Part. I. I. 
. 5 ba 

5 And not only in the Hand, but in his Account of the Foot 
(1. 3. he frequently takes Notice of what he calls, Artem, Privi- 
dentiam & Sapientlam Conditoris, As Ch. 13, An igitur non e@quun 
eſt hic quoque admirari Providentiam Conditeris, qui ad utrungque uſun 
eli certè contrarium, exaFte convenientes & conſentientes invicem fi- 
bricatus eſs totius membri | tibiae] particulas ? And at the End of the 
Chap. Qudd ſi omnia gue ipſarum ſunt partium mente immutaveri- 
mus, neque inuenerimus poſitionem aliam melicrem ed quam nunc ſortita 
ſunt, neque fi guram, neque magnitudinem, neque connexionem, neut 
(ut paucis omnia complectar) aliud guidguam eorum, guæ corporibus re. 
ceſſariꝰ inſunt, perfectiſſimam pronunciare oportet, & undique rect. 
conſlitutani prœſentem jus conſirvttionem, The like alſo concludes 


s. 
15 (a) A. 
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Of Man's Bopv. 295 
Art, what a Variety of Uſes (a), hath Nature laid 
upon that one Member the Tongue, the grand 
Inſtrument of "Taſte, the faithful Judge, the Centi- 
nel, the Watchman of all our Nouriſhment, the 
artful Modulator of our Voice, the neceſſary Ser- 
vant of Maſtication, Swallowing, Sucking, and a 


great deal beſides? But I muſt deſiſt from pro- 


ceeding upon Particulars, finding I am fallen upon 
what I propoſed to avoid. „ 
And therefore, for a Cloſe of this Chapter, I 
ſhall only add Part of a Letter I received from the 
png ns very curious and ingenious Phy- 


ſician Dr. Tancred Robinſon : What (faith he) can 


poſſibly be better contrived for animal Motion and 
Life, than the quick Circulation of the Blood and 
Fluids, which run out of Sight in capillary Veſſels, 
and very minute Ducts, without Impediment, (ex- 
cept in ſome Diſeaſes,) being all directed to their pe- 
culiar Glands and Channels, fer the different Secre- 
tion, ſenſible and inſenſible; whereof the laſt is far 
the greateſt in Quantity and Effefts, as to Health 
and Sickneſs, acute Diſtempers frequently ariſing 


from a Dimuniiion of Tranſpiration, through the cu- 


taneous Chimneys, and ſome chronical Ones, from 
an Augmentation: Whereas, Obſtructions in the 
Liver, Pancreas, and other Glands, may only cauſe 
a Schirrus, a Faundice, an Ague, a Dropſy, or 


other flow Diſeaſes. So an Increaſe of that Secre- 


tion may accompany the general Colloquations, as in 


(a) At enim Opificis induftrii maximum eſt indicium (quemadmodum 
ante ſæpenumerꝰ jam diximus) its gue ad alium uſum fuerunt compa- 
rata, ad alias quogue utilitates abuti, neque laborare ut fi ngulis utili- 
tatibus ſingulas faciat proprias particuias, Galen, ubi ſupra +1 98 
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Fluxes, hectic Sweats and Coughs, Diabetes, and 
ether Con ſumptions. What a mighty Contrivance i 
there to preſerve theſe due Secretions from the Bliud, 
(on which Life ſo much depends, by frequent Atiri— 
tions, and Communications of the Fluids in ibeir 
Paſſage through the Heart, the Lungs, and thy 
whole Syſtem of the Muſcles ® What Meaanders 
and Contortions of Veſſels, in the Organs of Separa- 
tron! And, What a Concourſe of Elaſtick Bodies 
from the Air, to 1/4209 the Springs, and continual 
Motions of ſome arts, not only in Sleep, and Reſi; 
but in long violent Exerciſes of the Muſcles! Whejz 
Force drives the Fluids round in a wonderful rapid 
Circulation through the minuteſt Tubes, aſſiſted by 
the conſtant Pabulum of the Aimoſphere, and their 
own Elaſtick Fibres, which impreſs that Velocity an 
the Fluids. 5 | oy | 

Now I have mention'd ſome Uſes of the Air, in 
carrying on ſeveral Functions in animal Bodies; | 
may add the Share it hath in all the Digeſtlions if 
the ſolid and fluid Parts. For when this Syſtem of Air 
comes, by Divine Permittance, to be corrupted wit! 
pHoiſonous, acrimonious Steams, either from tht 
Earth, from Merchandiſe, or infected Bodies, Il Hat 
Havocꝶ is made in all the Operations of living Crea- 
tures? The Parts gangrene, and moriify under Car- 
buncles, and other Tokens: Indeed, the whole An: 
mal Oeconomy is ruined; of ſuch Importance ts thr 
Air to all the Parts of it. Thus my learned Friend. 
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CHAP. VI. 
Of the Placing the Parts of Man's Body. 
N this Chapter I propoſe to conſider the Lodg- 


ment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts them- 
ſelves, all ſet in the moſt convenient Places of the 
Body, to miniſter to their own feveral Uſes and 
Purpoſes, and affiſt, and mutually to help one ano- 
ther. Where could thoſe faithful Watchmen the 


Eye, the Ear, the Tongue, be ſo commodiouſly 


placed, as in the upper part of the Building ? 
Where could we, throughout the Body, find fo 
proper a Part to lodge four of the five Senſes, as 
in the Head (a), near the Brain (5), the common 
Senſory, a Place well guarded, and of little other 
Ufe than to be a Seat to thoſe Senſes? And, How 
could we lodge the fifth Senſe, that of 2 
otherwiſe (e), than to diſperſe it to all Parts of the 

| | | Body? 


— ä 


(a) Senſus, interpretes ac nuntii rerum, in capite, tanguam in 
arce, mirifice ad uſus neceſſarios & facti, & collocati ſunt, Nam 
ocult tanguam ſpeculatores, altiſſimum locum obtinent; ex quo plu- 
ima conſpicientes, fungantur ſuo munere. Et aures cum ſonum reci- 
fere debeant, qui naturd in ſublime fertur; rectè in illis cor porum 
partibus collocatæ ſunt, Cicer, de Nat. Deor, I. 2. c. 56. ubi plu- 
ra de caeteris Senſibus. 

( Galen well obſerves, That the Nerves miniſtring to Mo- 
tion, are hard and firm, to be leſs ſubject to Injury; but thoſe 
miniſtring to Senſe, are ſoft and tender; and that for this Rea- 
ſon it is, that four of the five Senſes are lodged ſo near the Brain, 
v, partly to partake of the Brain's Softneſs and Tenderneſs, and 
partly for the Sake of the ſtrong Guard of the Skull. Vide Gal. 

de Uſ. Part. I. 8. c. 5, 6. | 
(%) See Book IV. Chap, 6, Note (a), p. 144. | | | 
i (a) Ruam 


1 — — 
3 N = > ah Wn 
—ñ̃ —„—-— 


NS Rey en 
_—  — —— — — — 
. 1 


, 5 * . — 
WV . 8 - 
. — : Lo Wes 2 
p * . — - 7 
% 22 ·˙ ˙ ITY —— — — S 
4 : , — — — 
— — — — — n x 


a». 3. 160 
— — 


— a —— 
2 — — — 
. . a” A Ipev re oat, 1 


—— 4 
P gn 


1 —————ů ů ——-„— 


e 
— 
—— 


— — — — — 
—— 3 5 : — — 
* — 
— 
— SE Ie . 1 _ . ” — 
ud 3 — — _ VT 1 
. ̃—— :ß— . —— —— dengan IN: —— 
- _— 
—— -. o 


3 or OR.. DEE age. : — — b 
— Sad — — — 22 — = ry _ > 
* D —— - 6 — I l =_ 
— 5 a ner A K 2 — Ih : l 


& ——— er s 
1 


298 Of the Placing of the Book v. 


Occaſions of Help and Defence, of Motion, Action, 4 


_ uſeful Viſcera of thoſe Parts, fo as not to ſwag, and 


every Motion of the Body? Where could we lodec 


Body? Where could we plant the Hand ( a), but 
juſt where it is, to be ready at every Turn, on al! 


and every of its uſeful Services? Where coul 
we ſet the Legs and Feet, but where they are, to 
bear up, and handſomely to carry about the Body! 
Where could we lodge the Heart, to labour about 
the whole Maſs of Blood, but in, or near the! 
Centre of the Body (5) Where could we find! 
Room for that noble Engine to play freely in! 
Where could we ſo well guard it againſt external 
Harms, as it is in that very Place in which it is 
lodged and ſecured? Where could we more commo- 
diouſly place, than in the Thorax and Belly, the 


jog, and over-ſet the Body, and yet to miniſter ſo 
harmonioufly, as they do, to all the ſeveral Uſesof 7 
Concoction, Sanguification, the Separation of vari WY —- 
ous Ferments from the Blood, for the great U ſes f 

Nature, and to make Diſcharges of what is uſeleſs, 
or would be burthenſome or pernicious to the Bo- 
dy (c)? How could we plant the curious and great 
Variety of Bones, and of Muſcles, of all Sorts and 
Sizes, neceſſary, as I have ſaid, to the Support, and 


all the Arteries and Veins, to convey Nouriſhmcnt; 7 
and the Nerves, Senſation throughout the Body?! 
Where, I ſay, could we lodge all theſe Implements |” 


of 


E 


— — N a. „ 


— * 


la) 1 . vero aptas, quamque multarum artium miniſtras Manus 
zatura bomini dedit? The Particulars of which, enumerated by 
him, ſee in Cic. ubi ſupra, c. 60. 

( See Book VI. Chap. 5. 

(e) Ut in ædificiis Archite&i avertunt ab oculis & naribus domino- 
rum ea, que prafluentia neceſſarid tetri eſſent aliquid babitura ; it 
natura res ſimiles ¶ ſcil. excrementa) precul amandavit a ſenjibus. i - 
Cicer, de Nat. Deor, J. 2. c. 56. 5 


(a) Com- 
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Jof the Body, to perform their ſeveral Offices? How 
could we ſecure and guard them ſo well, as in the | 
Pery Places, and in the felf-ſame Manner in which 16 
they are already placed in the Body? And laſtly, to 1 


name no more, What Covering, what Fence could 
ve find out for the whole Body, better than that of 
Nature's own providing, the Skin? (a) How could 
we ſhape it to, or brace it about every Part better, 
eicher for Convenience or Ornament? What better 
JT cxture could we give it, which although leſs obdu- 
rate and firm, than that of ſome other Animals; yet 
is ſo much the more ſenſible of every Touch, and 
more compliant with every Motion? And being 
eaſily defenſible by the Power of Man's Reaſon and 
Art, is therefore much the propereſt 'Tegument for 
Ja reaſonable Creature, | 


Ls WAL 
— — 


— _ — ELSE: _ 


(ca) Compare here Galen's Obſervations de Uſ. Part. I. 11. c. 15. 
EZ Allo J. 2. c. 6. See alſo Cozuper, Anat. where in Tab. 4. are very 
eelegant Cuts of the Skin in divers Parts of the Body, drawn from 
microſcopical Views; as alſo of the papillæ Pyramidales, the ſuda- 
2 riferous Glands and Vellels, the Hairs, &c. | 


r 


— 4+ 2 
— nas T4) 323 A * zz wy Ie 


7 : ” 2" IX - n — 2 - 4 GS — — — 6 — oe - appro <vrg> = — ä —— —— — 1 1 —— — — _ 
> a 8 — 1 — 1 bd 7 * — T — : . : ERP OTIS ty mY > FS * — 1 
. rn oY e pn LESS AN . - 
l 8 7 . K 0 0 Xa 4 C — we + = 88 - m - 
* — — * . — 1 — — — —e— — 
3 > N w ” * E: yu —_— tf X 
1 e 2 " g * * * M2 Ben * * 2 8 - IC PIO 7 * 
pet be Hh 2 * 1 8 4 g . — — 2 > * — wh — — 2 : Y — 4 1 — 2 * 
a EE 2 ** 2s eq 4s, od 6 ö SY 428 a macs - — —— — 2 - : — — . " 22 
Eb, "OR OTE WES” I 3 — : 4 A : Cs =>ief , — 0 7 =_ 
x 8 * — — — CIR — 
K 5 7 X — — — 2 — — 
7 2 
- 2 4 . G 1 a , N . . . * : _ _ — —— A IRC Gn ada. _ — = TRE. oo DIE * 1 = 1 
— ——— — —_ —— ES 1 
4 - 2. < l — PS 4 2 3 945 —ͤ— - — — — » " — — —— bo — 
j D 2 ne OLE 7”; = _ __ RT —— h _ W 1 
— — — 
A oy 22 p - a ad a 4 — _ - \ 8 — TY 
— 88 +4 2 r 8 e 22 ne I — er - — b — — y Dry Ae he gp . Y 2 * 2 = by = \ 
a : . 4 ae 1 4 2 2 7 - — 2 5 —— 2 — . 82 2 2+ ates Or 22 6 ' Mage 2 : 
2 ; * . EC — reer ann — 2 N . : = \ — IST : E 
* 2 n tg © > cn od — — WB « 2 r —— - h 2 . — Wy — K 2 ; a 2 „ oe ET Ong AD I eo» — — 8 
l — d N "A : d ry ſ 8 o + . * = 4 007 E " — 2. — 4 9 = 2 2 1 y <9, 450 a8 PG — — Fw 9 5 — > 2 AW 
= / n 7 — p * b be * Ai 2 : 2 =) 
- a l aw » " _ a J * 4 - 7 0 0 | 2 2 6 EIS. Fm oa. - l 4 — 
— WE. 3 K he > wi { : cave - 22 8 3 —. 1 by 3 * NOR : IP 8 2 . . 8 * 2 5 5 = hey l ER. 
wo — e q — 2 — . . = — 


F ͤ K ASE ST5:.. C RT OE IG me ne - 
$4: 2 (> —..— N 2 : * - 


2 — af —ů AT 
— eee e 
— 
= F IEA et” Cat a E678 at ns; 
. 2 Er 
1 22805 5, > een 9 2 — 
22 4 - 4 


7 

1 . — 
— — HS — & 

—— es —-—ᷣt —̃ — — — — 

1 


re 


ax M 
Sele 


CHAP. VII. 


— 


Of the Proviſion in Man's Body againſt Evil, 


LI Aving taken a tranſient View of the StruQ- 
ure, and Lodgment of the Parts of human Bo- 
dies; let us next conſider the admirable Proviſion that 


is made throughout Man's Body, to ſtave off Evils, 


and to diſcharge (a) them when befallen. For the 


Prevention of Evils, we may take the Inſtances al- 


ready given, of the Situation of thoſe faithful Sen- 
tinels, the Eye, the Ear, and Tongue, in the ſupe— 
rior Part of the Body, the better to deſcry Dan- 
gers at a Diſtance, and to call out preſently for 
Help. And how well ſituated is the Hand to be a 
ſure and ready Guard to the Body, as well as the 
faithful] Performer of moſt of its Services? The 
Brain, the Nerves, the Arteries, the Heart (5), the 

. | . | Lungs; 


—— — Ny — —— 
Ln ——_——_—_—_ 


(a) One of Nature's moſt conſtant Methods here, is by th: 
Glands, and the Secretions made by them; the Particulars of which 
being too long for theſe Notes, I ſhall refer to the modern Anato- 
miſts, who have written on theſe Subiects; and indeed, who ar? 
the only Men that have done it tolerably: Particularly, our learn- 
ed Doctors Cockburn, Keil, Morland, and others at Home and 
Abroad: An Abridgment of whoſe Opinions and Obſervations, fo: 
the Reader's Eaſe, may be met with in Dr. Harris's Lex. Tech. 
Pol. 2. under the Words Glands, and Animal Secretion. 

% In Man, and moſt other Animals, the Heart hath the 
Guard of Bones ; but in the Lamprey, which hath no Bones, (no 
not ſo much as a Back- bone, ) tbe Heart is very ftrangely ſecured, 
and lies immur d, or capſulated in a Cartilage, or griſly Subſt auc, 
evhich includes the Heart, and its Auricle, as tbe Skull doth it? 
Brain in other Animals, Power's Miſcroſ, Obſ. 22. 


(a) Ile: 
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Lungs; and in a Word, all the principal Parts, 
how well are they barricaded, either with ſtron 

Bones, or deep Lodgments in the Fleſh, or ſome 
ſuch the wiſeſt and fitteſt Method, moſt agreeable to 
the Office and Action of the Part? Beſides which, 
for greater Precaution, and a farther Security, what 


an incomparable Proviſion hath the infinite Contri- 


ver of Man's Body made for the Loſs of, or any 
Defect in, ſome of the Parts we can leaſt ſpare, by 
doubling them? By giving us two Eyes, two Ears, 
two Hands, two Kidneys, two Lobes of the Lungs, 
Pairs of the Nerves, and many Ramifications of the 
Arteries and Veins in the fleſhy Parts, that there 
may not be a Defe& of Nouriſhment of the Parts, 
in Caſes of Amputation, or Wounds, or Ruptures 
of any of the Veſſels. | 

And as Man's Body is admirably contriv'd, and 
made to prevent Evils; ſo no leſs Art and Cau- 
tion hath been uſed to get rid of them, when they 
do happen, When by any Misfortune, Wounds 
or Hurts do befal; or, when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 


Miſchiefs upon ourſelves, what Emunctories (a), 


what admirable Paſſages (b), are.diſpers'd through- 


out 


(a) Here [from the Puſtules he obſerv'd in Monomotapa] were 
Grounds to admire the Contrivance of our Blood, wvh:ch on me Occaſi- 
ons, jo ſoon as any Thing deſtruct᷑i ve to the Conſtil ation of it, comes 
into it, immediately by an inteſtine Cammotion, endeawoureth to thruft 
it forth, and ts not only freed from the new Gueſt ; but ſometimes 
what likewiſe may have lain lurking therein for a great while. 
And from hence it comes to paſs, That moſt Parts of Medicines, when 
duly adminiſtred, are not only ſent out of the Body themſelves ; but 


ltkewiſe great Quantities of morbifick Matter: As in Salivation, &c. 


Dr. Sloane's Voy. to Jamaica, p. 28. | 
% Valſalva diſcover'd ſome Paſſages into the Region of the 
ar-drum, of mighty Uſe, (among others,) to make Diſcharges of 
Bruiſes, Impoſthumes, or any purulent, or morbifick Matter from 
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out the Body; what incomparable Methods doth 
Nature take (a); what vigorous Efforts is ſhe ena. 
+ bled 


— * * 
K 
1 


* — 


the Brain, and Parts of the Head. Of which he gives two Exam. 


ples: One a Perſon, who from a Blow on his Head, had gif. 


mal Pains therein, grew ſpeechleſs, and lay under an abſolute Sup- 
preſſion and Decay of his Strength; but found certain Relief, 
whenever he had a Flux of Blood, or purulent Matter out of his 
Ear; which after his Death Valſalva diſcover'd was through thoſe 
Paſſages. | 

The other was an Apoplectical Caſe, wherein he found a large 
Quantity of extravaſated Blood, making Way from the Ventricl: 
of the Brain, through thoſe ſame Paſſages. Valſal. de Aur, 
hum. c. 2. ſect. 14. and c. 5. ſee. 8. | 

(a) Hippocrates, Lib. de Alimentis, takes Notice of the Sagacity 


of Nature, in finding out Metheds and Paſlages for the diſcharging 


Things offenſive to the Body, of which the late learned and ingeni- 
ous Biſhop of Clogher, in Ireland, Boyle,) gave this remarkable 
Inſtance, to my very curious and ingenious Neighbour and Friend, 
D' Acre Barret, Eſq; wis. That in the Plague-Year, a Gentle. 


man at the Univerſity had a large Plague- Sore gathered under his 


Arm, which, when they expected it would have broken, diſchar- 


ed itſelf by a more than ordinary large and fœtid Stool; the Sore 


having no other Vent for it, and immediately becoming found and 
well thereon. bh. N 
Like to which, is the Story of Joſ. Lazonus, of a Soldier of 
thirty-five Years of Age, who had a Swelling in his right Hip, 
accompany'd with great Pain, Sc. By the Uſe of emollient Medi. 
cines, having ripened the Sore, the Surgeon intended the next Da 
to have opened it; but about Midnight, the Patient having great 
Provocations to Stool, diſburthen*d himſelf three Times; immedi- 
ately upon which, both the Tumour and Pain ceaſed, and thereby 
diſappointed the Surgeon's Intentions. FEphem. Germ. Anno 1690, 
Obſ. 49. More ſuch Inſtances we find of Mr. Zonges, in Phileſcfb. 
Tranſ. N? 323. But indeed there are ſo many Examples of thi: 
Nature, in our Philoſopbh. Tran, in Ephem. German, Tho, Barth. 
line, Rhodius Sennertus, Hildanus, Sc. that it would be endleſs to 


recount them. Some have ſwallow'd Knives, Bodkins, Needles 


and Pins, Bullets, Pebbles, and twenty other ſuch Things 23 
could not find a Paſſage the ordinary Way, but have met with 
an Exit through the Bladder, or ſome other Way of Nature“ 
own providing. But paſſing over many Particulars, I fhall 


only give one Inſtance more, becauſe it may be a good Cau- 
| EY tion 


* nn Dy 
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bled to make, to diſcharge the peccant Humours, 
to correct the morbifick Matter; and, in a Word, 
co (ct all Things right again? But here we had beft 
take the Advice of a learned Phyſician in the Caſe: 
„ The Body, (faith he) is ſo contrived, as to be 
yell enough ſecured an the Mutations in the 
Air, and the leſſer Errors we daily run upon; 
did we not in the Exceſſes of Eating, Drinking, 
Thinking, Loving, Hating, or ſome other Folly, 
let in the Enemy, or lay violent Hands upon our 
ſelves. Nor is the Body fitted only to prevent, 
but alſo to cure, or mitigate Diſeaſes, when by 


15 theſe Follies brought upon us. In moſt Wounds, 
ir if kept clean, and from the Air, the Fleſh 
| will glew together with its own native Balm. 
8 Broken Bones are cementedwith the Callus, which 


rich ample Inſtances in this Matter, too many to 
e. be here ſpecify'd (a). Among which he inſtanceth 
uin the Diſtempers of our Bodies, ſhewing, That 


= eren many of them are highly ſerviceable to the 

x Diſcharge of malignant Humours, and preventing 
Preater Evils. 

r0 L 


And no lefs Kind than Admirable is this Con- 
i. | $1vance of Man's Body, that even its Diſtempers 
" | | ſhould 


re at 

edi- 

reby — — nes — __ - — 
500 ” 


thi: W ion to ſome Perſons, that theſe Papers may probably fall into the 
Fands of; and that is, the Danger of ſwallowing Plumb. flones, 
is to e ftones, &e. Sir Francis Butler's Lady hae many Prune- tones 


edle: at made way through an Abſceſs near her Navel. Philoſophb. 


's 0 #72). No 265, where are many other ſuch like Examples. More alſo 
with ay be found in No 282, 304, Sc. And at this Day a voung Man, 
ares Ping not far off me, laboureth under very troubleſome, and dangerous 
fall nptoms, from the Stones of Shes and Bullace, which he ſwal- 
Cau- Pd eight or ten Years ago. | | 
tion WE (a) Grew's Coſmol, Sect. 28; 29. 


(a) Nor 
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ſhould many Times be its Cure (); that when th 
Enemy lies lurking within to deſtroy us, then“ 
ſhould be ſuch a Reluctancy, and all Nature exci. 
ted with its utmoſt Vigour to cxpel him thence, 
To which Purpoſe, even Pain itſelf is of great 43 
and excellent Uſe, not only in giving us Notice g 
the Preſence of the Enemy, but by exciting us u 
uſe our utmoſt Diligence and Skill to root out 
troubleſome and deſtructive a Companion. 9 


* „„ 
97 


* + _— 


1 


(a) Nor are Diſeaſes themſelves uſcleſs: For the Blood in a Fe 3 
if well govern d, like Wine upon the Fret, diſchargeth itſelf fa 
heterogeneous Mixtures; and Nature, the Diſeaſe,and Remedies, clcand 
the Rooms of the Houſe ; whereby tba t which threatens Death, ter, 
in Concluſion, to the prolonging of Life. Grew, ubi ſupr, ſet, 2, . 
And as Diſeaſes miniſter ſometimes to Health ; fo to other go 
Uſes in the Body, ſuch as quickning the Senſes: © Of which tag 
theſe Inſtances relating'to the Hearing and Sight, = 
A very ingenivus Phy fician falling into an odd Kind of Fever, lu 
his Senſe of Hearing thereby made ſo very nice and tender, that ii 
very plainly heard ſoft Whiſpers, that were made at a conſiderili eff. 
Diſtance off, and which avere not in the leaft perceived by the H. Ae, 


anders, nor would have been by him before bis Sickneſs, 4 all t 


A Gentleman of eminent Parts and Note, during a Diftenter va 
had in his Eyes, had his Organs of Sight brought to be ſo tender, a ver. 
both his Friends, and himſelf have aſſur'd me, That when he d 
in the Night, he cou d for a wwhile plainly ſee and diftinguiſh Colon WT 
as well as other Objects, diſcernible by the Eye, as was more than 
rry'd. Boyl. deter. nat, of Efluv. ch. 4. - 

Daniel Fraſer---- : continu d Deaf and Dumb from his Birtb, i 
the 17th Year of his Age------ After bis Recovery from a Fever, v3 
perceiv d a Motion in his Brain, which vas very rneaſy to hin A 
and afterwards he began to hear, and in Proceſs of Time, to und,? — 


ſtand Speech, &c. Vide Philoſ. Tranſ. N? 312. 
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1 CHAP. VIII 


* 


Ady the Conſent and Harmony between the Parts 
thereof: Of which let us take St. Paul's Deſcrip- 
Ition, in 1 Cor. xii. 8. But now hath God ſet the 
Members, every one of them in the Body, as it hath 
p lea ſed him. And ver. 21. The Eye cannot ſay unto 
the Hand, I have no need of thee: Nor again, the 
Head to the Feet, I have no need of you. But ſuch 
ss the Conſent of all the Parts, or, as the Apoſtle 
a wordethe it, God hath ſo tempered the Body together, 
that the Members ſhould have the ſame Care one for 
„another, ver. 25. So that whether one Member 
e er, all the Members ſuffer with it; or one 
Member be honoured, (or affected with any Good,) 
„„ all the Members rejoice, [and ſympathize] with it, 
na ver. 26. h 
wy Ibis mutual Accord, Conſent, and Sympathy of 
„n the Members, there is no Reaſon to doubt (a), is 
made by the Commerce of the Nerves (6b), and 


2 


" 
”, fli 


3 their 

er, 4 by 
bin; 5 

unde. 5 3 — — — — — 


(a) See Book IV. Chap. 8. | 

) Tria propoſita ipji Naturæ in Nerworum difiributions fue- 
gm. 1. Ut ſenſoriis inſtrumentis Senſum impertiret, 2. Ut molo- 
% Motum, 3. Ut omnibus aliis [ partibus] daret ut que fi dolorem 
4 iferrent, dignoſcerent. And afterwards, Si quis in diſſectionibus 

7 | ; becfavit, conſiderawitque juſtène, an ſecus Natura Neraos nin eadem 
AN Pienſurd omnibus partibus diftribuerit, ſed aliis quidem liberaliùs, aliis 
Heid parcins, eadem cam Hippocrate, welit nolit, de Natura emning 

Lp onunciabit, quod ea ſeilicet ſagax, juſta, artificicſa, animaiumgue 
ed . Galen. de Uſu Part. I. 5. c. 9. : 
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their artificial Poſitions, and curious Ramificati- FS to 


— 
ä———U  — ww — — — 
- — * — n 


1 ons throughout the whole Body, which is admi- / w 

; rable and incomparable, and might deſerve a Place 
1 in this Survey, as greatly, and manifeſtly ſetting er 
1 forth the Wiſdom and Benignity of the great Cre. P. 
1 ator; but that to give a Deſcription thereof from ci! 
| the Origin of the Nerves, in the Brain, the Cere- Pa 
bellum and Spine, and ſo through every Part of th 
1 the Body, would be tedious, and intrench too! B! 
1 much upon the Anatomiſt's Province: And there- Þ tic 
1 fore one Inſtance ſhall ſuffice for a Sample of the Þ F an 
1 Whole; and that ſhall be, (what was promiſed Þ tei 
| before) (a), the great Sympathy occaſion'd by the do 
1 fifth Pair of Nerves; which I chuſe to inſtance an 
| in, rather than the Par vagum, or any other of Þ th. 
| the Nerves; becauſe altho? we may have leſs Va- the 
lh riety of noble Contrivance and Art, than in that! in 
| Pair; yet we ſhall find enough for our Purpoſe, | by 
| and which may be diſpatch'd in fewer Words, Þ Ce 
| Now this fifth Conjugation of Nerves, is branch Fin 
| to the Ball, the Muſcles, and Glands of the Eye; Þ Þ thi 
to the Ezr; to the Jaws, the Gums, and Teeth; | me 
| to the Muſcles of the Lips (5); to the Tonfil, A fer 
[| the Palate, the Tongue, and the Parts of the Ga 
t Mouth; to the Precordia alſo, in ſome Meaſure, Þ Jof 
by inoſculating with one of its Nerves; and laſtly, va 
! g to] a8 
. | | | | 3 — to 
| | Y he 

| | (a) Book IV. Chap. 5 2 

| (5) Dr. Willis gives hy Reaſon, Cur mutua Amaſiorum cſcula u. 
biis impreſſu, tum frecor ata, tum genitalia afficiends, amerem ac . 

bidinem tam facile irritant, to be from the Conſent of thoſe Par; "2 
J. by the Branches of this fifth Pair. Nerv. Deſcr. c. 22. 5 6 
TY And Dr. Sachs judges it to be from the Conſent of the Lab 3 / 
Oris cum Labiis Uteri, that in April 1699, a certain breeding Lady, 3 1 5 
| a being affrighted wi ith fe eing one, that bad ſcabby Lips, which 5 1 05 
told her were occafion'd by a peftiJential Fever, had ſuch like! Jer 
1 flules broke out in the Labia Uteri. Ephem, Germ N 00% as 

4 : (a) Cans | I 

| 3 
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to the Muſcles of the Face, particularly the Cheeks, 
F whole ſanguiferous Veſſels it twiſts about. 

ce From hence it comes to paſs, that there is a 
s | 4 Bn Conſent and Sympathy (a) between theſe 
Parts; ſo that a guſtable Thing ſeen or ſmelt, ex- 
m 1 cites the Appetite, and affects the Glands and 
e- bert of the Mouth; that a Thing ſeen or heard, 
| that is ſhameful, affects the Cheeks with modeſt 
oo | Bluſhes; but on the contrary, if it pleaſes and 
re- & tickles the Fancy, that it affects the Præcordia, 
the | : and Muſcles of the Mouth and Face with Laugh- 
ſed ter; but a Thing cauſing Sadneſs and Melancholy, 
the doch accordingly exert itſelf upon the Præcordia, 
Ace | and demonſtrate itſelf by —_ the Glands of 
-of Þ © the Eyes to emit Tears (6), and "the Muſcles of 
a- the Face to put on the ſorrowful Aſpect of Cry- 
hat] ing. Hence alſo that torvous ſour Look produced 
we, by Anger and Hatred: And that gay and pleaſing 


0s. Countenance accompanying Love and Hope. And 


WES in ſhort, it is by Means of "this Communication of 
ye; the Nerves, that whatever affects the Soul, is de- 
th; monſtrated, (whether we will or no), by a con- 
ils, fentaneous Diſpoſition of the Præcordia within, and 
the a ſuitable Configuration of the Muſcles and Parts 
ure, of the Face without. And an admirable Contri- 
tly, þ vance of the great Gop of Nature this is; That 
o as a Face is given to Man, and as Pliny faith (c), 
— to Man alone of all Creatures; ſo it ſhould be, (as 
Ji. obſerves,) the Index of Sorrow and Chearfulneſs, 


ac l. — —— — — — — 
Parte, 
Taki $ (a) Conſul Willis ubi ſupra. 
— (5) Tears ſerve not only to moiſten the Eye, to clean and brigh- 
h t y ten the Cornea, and to expreſs our Grief z but alſo to alleviate it, 
10 p Jeccording to that of "OO" to Andromacbe, in Seneca s Treas, 
x ver. 762. 
Se | 3 Tempus morampue dabimus, arbitris tuo 
Con- 


Dingle re 7; acy "PMs? Fictus erumnas levat. 
{c) Pin. Nat, Hiſt, I. 11. e. 37 
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 Therewith we deny, therewith we conſent. Miß 
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of Compaſſion and Severity, In its aſcending Part 
is the Brow, and therein a Part of the Mind t. 


this it is we fhew our Pride, which hath its Source | 
in another Place ; but here its Seat: In the Heart 
it hath its Birth; but here it abides and dwells ; and j 
that becauſe it could find no other Part throughout 
the Body higher, or more craggy (a), where it mit þ 
reſide alone. | | © * 
Thus J have diſpatch'd what I ſhall remark con- 
cerning the Soul and Body of Man. There ae 
divers other Things, which well deſerve a Place in! 
this Survey; and theſe that I have taken Notice of, Þ Þ in 
deſerved to have been enlarged upon: But what Þ & w 


| hath been ſaid, may ſuffice for a Taſte and Sample V 


of this admirable Piece of God's Handy-Work; at 4 co 


| leaft ſerve as a Supplement to what others have ſaid Þ E 


before me. For which Reaſon J have endeavour'd to Þ * 
ſay as little wittingly as I could, of what they hate! 
taken Notice of, except where the Thread of mr Þ — 
Diſcourſe laid a Neceflity upon me. 1 
| 3 - 
K. 2 2 Bol 8 * 2. 3 2 | 4 ne 
appear ee ip i bed br nt | 2 7 
Of the Jarieiy of Mens Faces, Voices, au p. 
Hand-Writins. = By 
| | Di 


TERE I would have put an End to my Ob- Þ on 
ſervations relating to Man; but that there] # V 

are three Things ſo expreſly declaring the Divine! 
Management and Concurrence, that I ſhall jul Þ N 
mention them, although taken Notice of more! } *7 


$ „th 
amply by others; and that is, The great Varie- ! 
517 
_ | 6 — 
(a) Nibil attius femul abruptiuſque invenit, | li 2 
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ty throughout the World, of Men's Faces (a), 


Voices (5), and Hand-Writing, Had Man's Bo- 
dy been made according to any of the atheiſtical 


schemes, or any other Method than that of the 


infinite Lord of the World, this wiſe Variety 
would never have been: But Mens Faces would 
have been caſt in the ſame, or not a-very different 


$Mould ; their Organs of Speech would have found- 


ed the ſame, or not fo great a Variety of Notes; 
and the ſame StruCture of Muſcles and Nerves, 
would have given the Hand the ſame Direction 
in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what Miſchiets, would the 
World eternally have lain under? No Security 
could have been to our Perſons; no Certainty, no 
Enjoyment of our Poſſeſſions (c); no Juſtice be- 

tween 


(a) If this Reader hath a Mind to ſee Examples of Men's Like- 


neſe, he may conſult Yaler. Maximus, l. 9. c. 14. concerning the 


i > Likeneſs of Pompey the Great, and Vibius, and Publicius Liberti- 
vus; as alſo of Pompey the Father, who got the Name of Coquus, 


be being like Menogenes the Cook; with divers others. 


RE 4 » 


(5) As the Difference of Tone makes a Difference between everv 


Man's Voice, of the ſame Country, yea, Family, ſo a-d:fizrent 
2 Diale& and Pronunciation, differs Perſons of divers Countries, yea, 
Perſons of one and the ſame Country, ſpeaking the ſame Language: 
Thus in Greece, there were the Tonich, Dorick, Atiick, and 7E%iick 
Dilalects. So in Great Britain, beſides the grand Diverſity of EA /þ 
and Scateb, the different Counties vary very much in their Pronunciati- 
on, Accent, and Tone, altho' all one and the fame Lenguage. And the 
Way of the Gileadites proving the Epbramites, Jud. xii. 6. by the Pro- 

nunciation of Shibboletbd, with a Schin, or Sibbeletb with a Samech 
s well known. So à Lapide faith, the Flemings prove whether a 
Man be a Frenchman or not, by bidding him pronounce Acht cn 
= feachtenticht ; which they pronounce, Act en tactentich, by reaſon 
2 they can't pronounce the Aſpirate 5. 


(c) Regi Antiocho unus ex æααEülibus- nomine Artemon, per- 


am fimilis furſfe traditur. Quem Laodice, uxor Antiochi, inter- 
: Fecto viro, diſſimulandi ſceleris gratid, in leuls perinde quaſi ipſum 
| g | 
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tween. Men and Man; no Diſtinction between 
Good and Bad, betwen Friends and Foes, between 
Father and Child, Huſband and Wife, Male or Fe- 
male; but allwould have been turn'd topſey-turvey, | * 
by being expoſed to the Malice of the Envious and | ? 
Ill-natured, to the Fraud and Violence of Knave, Þ * 


and Robbers, to the Forgeries of the crafty Cheat, 
to the Luſts of the Effeminate and Debauch'd, and 
what not ! Our Courts of Juſtice (a), can abun- 
dantly teſtify the dire Effects of miſtaking Mens 
Faces, of counterfeiting their Hands, and forging 
Writings. But now, as the infinitely wiſe Creator 
and Ruler hath order'd the Matter, every Man's 
Face can diſtinguiſh him in the Light, and his 
Voice in the Dark; his Hand- writing can ſpeak for 
him tho” abſent, and be his Witneſs, and ſecure his 
Contracts in future Generations, A manifeſt, as 
well as admirable Indication of the divine Superin- 


tendence and Management (6). 


— 


1 ä - — 


Regem ægrum collocauit. Admiſſumque uni ver ſum populum, & ſer. 
mone ejus & wultu conſimili fefellit : credideruntque homines ab Antio- 


cho moriente Laodicen & natos ejus fibi commendari, Valer. Max. ib, 
(a) Quid Trebellius Calca! quam aſjeveranter ſeſe Clodium tulit! | 


& quidem dum de bonis ejus contendit, in centumvirale judicium ade) 
faworatilis u eee, ut viæ juſtis & quis ſententits conſternatio po- 
Puli ullum relinqueret locum. In illd tamen quaſtione neque ealumniæ 
petitoris, neque violentiæ plebis judicantium religio ceſſit. Val. Max, 
ib. c. 1.5. 

(5) To the foregoing Inſtances of Divine Management, with re- 
lation to the political State of Man, I ſhall add another Thing, that 
J confeſs hath always ſeem'd to me ſomewhat odd, but very provi- 
dential; and that is, the Value that Mankind, at leaſt the civili- 
zed Part of them, have in all Ages put upon Gems, and the purer 
finer Metals, Gold and Silver; ſo as to think them equivalent unto, 
and exchange them for Things of the greateſt Uſe for Food, 
Cloathing, and all other Neceſſaries and Conveniencies of Life. 
Whereas thoſe Things themſelves are of very little, if any Uſe, 
in Phyſick, Food, Building, or Cloathing, otherwiſe than for 


Ornament, or to miniſter to Luxury; as Suetonius tells us 
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of Nero, who fiſh'd with a Net gilt with Gold, and ſhod his Mules 
with Silver; but his Wife Poppea ſhod her Horſe; with Gold. Vi-. 
Ner. c. 30. Plin, N. H. J. 33. c. 11. So the ſame Suetonius tells 
us, Jul. Cæ ſar lay in a Bed of Gold, and rode in a Silver Chariot. 
But Heliogabalus roed in one of Gold, and had his Cloſe-{tool- Pans 
of the ſame Metal. And Pliny ſaith, Faſa Coguinaria ex argento 
Calvus Orator fieri queritur. Thid. Neither are thoſe precious Things 
of greater Uſe to the making of Veſſels, and Utenſils, {unleſs 
ſome little Niceties and Curioſities,) by means of their Beauty, 
Imperdibility, and Ductility. Of which laſt, the great Mr. Boy le 


| A hath among others, theſe two Inſtances, in his Efay about the 


Subtilty of Effluviums, Chap. 2. Silver, whoſe Dufility, and Tra- 
Aility, are very much inferior to thoſe of Gold was, by my precuring, 


drawn out to ſo ſiender a Wire, that----- a fingle Grain of it amounted” 


to twenty ſeven Feet. As to Gold, he demonſtrates it poſſible to ex- 
tend an Ounce thereof to reach to 777600 Feet, or 155 Miles and 


| I an half, yea, to an incredibly greater Length. 


And as to Gems, the very Stories that are told of their prodigi- 
ous Virtues, are an Argument, that they have very little, or 
none, more than other hard Stones. That a Diamond ſhould d iſco- 
ver whether a Woman be true or falſe to ber Huſband's Bed; cauſe 


| 3 Love between Man and Wife; ſecure againſt W.tchcraft, Plague, 
and Poiſons; that the Ruby ſhould diipoſe to Cheerfulneſs, cauſe 


pleaſant Dreams, change its Colour againſt a Misfortune befal- 


$ ling, &c. that the Sapphire ſhould grow foul, and loſe its Beauty, 
when worn by one that is Leacherous ; that the Emerald ſhould fly 
to pieces, if it touch the Skin of any unchaſte Perſon in the Act of 


Uncleanneſs : that the CHryſolite ſhould loſe its Colour, if Poiſon 


be on the Table, and recover it again when the Poiſon is off; and, 


to name no more, that the Turcoiſe (and the ſame is ſaid of a Gold 
Ring,) ſhould ſtrike the Hour when hung over a drinking Glaſs, 
and much more to the ſame Purpoſe: All theſe, and many other 


2 ſuch fabulous Stories, I fay, of Gems, are great Arguments, that 


their Virtue is equivalent to their Value. Of theſe, and other 

Virtues, conſult Worm. in his Muſeum, J. 1. ſect. 2. c. 17, Ce. 
But as to Gems changing their Colour, there may be ſomewhat 

of Truth in that, particularly in the Turcsiſe laſt mention'd. Mr. 


Z Boyle obſerv'd the Spots in a Turcciſe, to ſhift their Place from one 


Part to another, by gentle Degrees. So did the Cloud in an Azate- 


HFandle of a Knife. A Diamond he wore on his Finger, he obſerv'd 
to be more illuſtrious at ſome Times than others; which a curious 


Lady told him ſhe had alſo obſerv'd in hers. So likewiſe a rich 
Ruby did the ſame, Boyle of Abſol. Refs in Bodies, 
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CH AF 2. 
The Conclluſſon of the Survey of Man. 


\ N D now having taken a View of Man, and 
finding every Part of him, every Thing re- 


lating to him contrived, and made in the very bet Þ 2 
Manner; his Body fitted up with the utmoſt Fore. þ © 
light, Art, and Care; and this Body, (to the great þ * 

onour, Privilege, and Benefit of Man,) poſſeſd d! 
by a Divine Part, the Soul, a Subſtance made a Þ * 
it were on Purpoſe to contemplate the Works of! 
Gos, and glorify the great Creator; and ſince this! 
Soul can diſcern, think, reaſon, and ſpeak; What! 
can we conclude upon the whole Matter, but that Þ ? 
we lie under all the Obligations of Duty and Gra-! 


titude, to be thankful and obedient to, and to ſet 


forth the Glories of our great Creator, and noble! 
Benefactor]! And what ungrateful W retches are we, 
how much worſe than the poor Irrationals, if we!“ 
do not employ the utmoſt Power of our Tongue, 
and all our Members, and all the Faculties of our! 
Souls, in the Praiſes of God | But above all,! 
ſhould we, who have the Benefit of thoſe glorious | 3 
Acts and Contrivances of the Creator, be ſuch * 
wicked, ſuch baſe, ſuch worſe than brutal Fools, þ * 


to deny the Creator (a), in ſome of his nobleſt 


Works?!“ 


— 


„ 


= A , whe , % 


r OIL is 2 * l 
2 
ran 5 


(a) It was a pious, as well as juſt Concluſion, the ingenious | 3 
Laurence Bellini makes of his Opuſculum de Motu Cordis, in theſe Þ 3 
Words: De Motu Cordis Iſkhac. Que equidem omnia, fi a rudi in, 


relligentia Hominis tantum conſilii, tangum ratiocini, tantum peritia 
mille rerum, tantum ſcientiarum exigunt, ad boc, ut inveniantur, ſei 
ad hoc, ut percipiantur poſtquam fucta ſunt; illum, cujus operd, fas 


brefataſunt hac fingula, tam want erimus atque inanes, ut exiſtemt- .“ 
* 


* 
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enious 
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2 &flro adnirationis conciter, & quaſi divine furens cobibere me mins 
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Works? Should we fo abuſe our Reaſon, yea, 
our very Senſes; ſhould we be fo belotted by the 
Devil, and blinded by our Luſts, as to attribute 
one of the beft contriv'd Pieces of Workmanſhip 
to blind Chance, or unguided Matter and Moti- 
on, or any other ſuch ſottiſh, wretched, atheiſti- 
cal Stuff; which we never ſaw, nor ever heard 
made any one Being (a) in any Age ſince the Cre- 
ation? No, No! But like wiſe and unprejudiced 
Men, let us with David fay, Pſalm cxxxix. 14. 


mus eſſe conſilii impotem, rations expertem, imperitum, aut 1g1ar'!m 
omnium rerum? Quantum ad me attinet, nolim eſe Rationis combos, 


i tantum inſudandum mibi ęſſet ad conſeguendum intelligentiam earum 


rerum, quas fabrefaceret neſcio quæ Vis, que nihil intelligeret eorum 
gue fabrefaceret z mibi etenim widerer e wile uiddam, atgue rid a, 
culum, qui vellem totam ætatem meam, ſanitatem, & qiuicguid Plunge 
num eft deterrere, nibil curare quicquid eſt jucunattatum, quicguid lit. 
titiarum, quicquid commodorum ; non divitias, non dignita'rs ; nom - 
nas etiam, & vitam, ipſam, ut gloriari pam poſtrem im, 
unum, aut alterum, & fortaſſe me inveniſſe quidem ex 1's inmymerts, 
gue produxiſſet, neſcio quis ille, qui fine labore, fine curd, nin! co- 
gitaus, nibil cognoſcens, non unam aut alteram rem, neue dubi; fed 
certꝰ produx:{]et innumeras innumerabilitates rerum in hoe tam immer 
ſpatio cor porum, ex quibus totus Mundus compingitur. Ab Deum ine 
mortalem! Video præſens numen tuum in hiſce tam prodigigſis Genera - 


tioris initiis, & inaltifſimd eorum contemplatione deſi æus, reivin quo 


= 


poſſum quin exclamem, 
Magnus Dominus! Magnus Fabricator Haminum Deus! Auges 


atue Admirabilis! Conditor rerum Deus quam Magnus es! Bellin, 


de Mot. Cord. fin, | 

(a) Hoc [i. e. mundum effici ornatiſſimum, & pulcherrimum ex 
concurſione fortuita] qui exiſti mat fieri potuiſſe, non intelligo cur nan 
idem putet, fi innumerabiles unius, & viginti forme literarum, wel 


3 auree, vel qualeſlibet, aliquo conjiciantur, poſſe ex his in terram eæ- 
2 c:/is annales Ennii ut deinceps legi poſſint, efici, Se. Nucd ſi 


Mundum efficere poteſt concurſus Atomorum, Cur porticum, Cur tem- 


; Plum, cur domum, cur urhem non poteſt? Que ſunt minus operoſa, & 
8 multd quidem facilicra, 


Cic, de Nat, Deor, I. 2. c. 37. 
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314 The Coxcl vs fox. Book V. 
(with which I conclude,) I will praiſe thee, for I 


am fearfully and wonderfully made ; marvellous are 
thy Works, and that my Soul knoweth right well. 
Having thus made what (conſidering the Copi- 7 
ouſneſs and Excellence of the Subject,) may be CY 
called a very brief Survey of Man, and ſeen ſuch 5 
admirable Marks of the Divine Deſign and Art; let ; 
us next take a tranſient View of the other inferior 
Creatures; and begin with Quadrupeds. 
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Of their Prone Poſture. 


2 ” 1 2 * * 
AA or roo n g 
WW, % "IF" 3% . - 


N taking a View of this Part of the Animal 
World, fo far as the Structure of their Bo- 
dies is conformable to that of Man, I ſhall 

| paſs them by, and only take Notice of fome Pe- 
culiarities in them, which are plain Indications of 
Defign, and the Divine Super-intendence and Ma- 
nagement. And, 1. The moſt viſible apparent 
| Variation is the Prone Poſture of their Body: Con- 
cerning which, I ſhall take Notice only of two 
| Things, the Parts miniſtring thereto, and the Uſe 
and Benefit thereof. 

I. As for the Parts, it is obſervable, That in all 
| theſe Creatures, the Legs are made exactly confor- 
mable to this Poſture, as thoſe in Man are to his 
| crect Poſture: And what is farther obſervable alſo, 
33, that the Legs and Feet are always admirably 
| ſuited to the Motion and Exerciſes of each Ani- 
mal: In ſome they are made for Strength only, to 


ſupport 
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ſupport a vaſt, unwieldy Body; (a); in others they 
are made for Agility and Swiftneſs (b), in ſome 


they are made for only Walking and Running, in 1 


others for that, and Swimming t too (c); in Others 
for Walking and Digging (4); and in others for 
Walking and Flying (e): In ſome they are made 
more laſk and weak, for the plainer Lands; in o- 
thers rigid, ſtiff, and leſs flexible ( / ), for traver- 


ſing 


(a) The Elephant being a Creature of prodigious Weight, the 
largeſt of al] Animals, Pliny ſaith, hath its Legs accordingly made 
of an immenſe Strength, like Pillars, rather than Legs. 

(5) Deer, Hares, and other Creatures, remarkable for Swifinck 
hare their Legs accordingly ſlender, but withal ſtrong, and every 
Way adapted to their Swiftneſs. 

(c) Thus the Feet of the Otter are made, the Toes being all 
eonjoined with Membranes, as the Feet of Geeſe and Ducks are, 
And in Swimming, it is obſervable, That when the Foot goes for- 
ward in the Water, the Toes are cloſe; but when back ward, they 
are ſpread out, whereby they more forcibly ftrike the Water, and 
drive themſelves forward. The fame may be obſerved alſo in Ducks 
and Geeſe, &c. 

Of the Caftor or Beawer, the Freneb Academifls ſay, The Stru. 
ure of the Feet was very extraordinary, and ſufficiently aemonſtra« 
ted, that Nature hath deſign'd this Animal to live in the Water, as 
anei/ as upon Land. For although it had four Feet, like Terreſtrial 
Animals, yet the bindmoſt zemed more proper to ſwim than walk 


with, the five Toes of wohic they 2vere compi d, being joined together Þ © 


like eboſe of a Gooſe by a Membrane, which ſerves this Animal n 2 


favim with, But the fore Ones were made otherwiſe ; fer there was Þ 4 


i Membrane which feld thoſe Toes joined together : And this woas re- 
gurſite, for the Conveniency of this Animal, which uſeth them as 

Tan like a Squirrel, zoben be eats, Memoirs for a natural Hiſto- 
ry of Animals, pag. 84. 

a) The Mole's Feet are a remarkable Inſtance, 

{e) The Wings of the Bat are a prodigious Deviation from Na- 


ture's ordinary Way, So it is in the Virginian Squirrel, whoſe 2 


Skin is extended between the F ore-legs and its Body. 
oft the Legs of the Elk, the French Academiſts ſay, Al- 


Sbough [ome Authors report, 7 bat there are Elks in Muſcovia, ⁊bheſe | 3 


Legs 


— ———— 
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ſing the Ice, and dangerous Precipices of the high 
Mountains (a) 3 in ſome they are ſhod with rough 
and hard Hoofs, ſome whole, ſome cleft; in others 
with only a callous Skin. In which latter, it is ob- 
tr Þ 7 ſervable that the Feet are compos'd of Toes, ſome 
e hort for bare-going ; ſome long to ſupply the Place 
of a Hand (b); ſome armed with long and ſtrong 
- | Talons to catch, hold, and tear the Prey; ſome fen- 
2Þ ced only with ſhort Nails, to confirm the Steps in 
Running and Walking. | 
II. As the Poſture of Man's Body is the fitteſt 
for a rational Animal, ſo is the prone Poſture of 
e 2uadrupeds the moſt uſeful and beneficial to them- 
e ſelves, as alſo moſt ſerviceable to Man. For they 
are hereby better made for their gathering their 
Food, to purſue their Prey, to leap, to climb, to 
2} ſwim, to guard themſelves againſt their Enemies; 
„ and, ina Word, to do whatever may be of principal 
U ſe to themſelves; as alſo they are hereby rendered 
| | more uſeful and ſerviceable to Man for carrying his 
| - Burdens, for tilling his Ground; yea, even for his 
Sports and Diverſions, 
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5 Tegs are jontleſs; there is great Probability, that this Opinion is 
at Vunded on what is reported of thoje Elks of Muſcovia, as well as of 
„. Caeſar's Alce, and Pliny's Machlis, that they have Legs fo ftiff and 
a 3 7:jexible, that they do run on Ice awithout flipping z uhich is a Way 
o- m_ is reported that they bave to ſave themſelves from the Wolves, &c. 
did. p. 108. 
EV. (a) The common tame Goat (whoſe Habitation is generally on 
2 | * Mountains and Rocks, and who delighteth to walk on the Tops 
ole ©. of Pales, Houſes, Sc. and to take great and ſeemingly dangerous 
3 Leaps) I have obſerv'd, hath the Joints of the Legs very ſtiff and 
. ſtrong, the Hoof hollow underneath, and its Edges ſharp. The 
Loſe ] like, I doubt not, is to be found in the Mild Goat, conſidering 
278 wu hat Dr, Scheuchzer hath faid of its climbing the moſt dangerous 
| Craggs of the Alps, and the Manner of their hunting it. Vid. 
Iter. Alpin. 3. Pp. 9. | | 
(5) Thus in Apes and Mankeys, in the Beaver before, and divers 
others, | (2) 12 
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Body, with a great deal more to the ſame Purpoſe. 
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And now I might here add a Survey of the excel- 
lent Contrivances of the Parts miniſtring to this 
Poſture of the four-footed Animals, the admirable 
Structure of the Bones (a), the Joints and Muſcles, 
their various Sizes and Strength; their commodious 
Lodgment and Situation, the nice Æquipoiſe of the 


But I ſhould be tedious to inſiſt minutely upon ſuch 
Particulars; and beſides, I have given a Touch 
upon theſe Kinds of Things, when I ſpake of Man, 

Paſſing by therefore many Things of this Kind, 
that might deſerve Remark, I ſhall only conſider 
ſome of the Parts of the Quadrupeds, differing 
from what is found in Man (5), and which are ma- 
nifeſt Works of Deſign. 


% 


— — — ——— 223 
— —* 3 


* 


(a) It is a fingular Proviſion Nature hath made for the Strength 
of the Lion, if that be true, which Galen ſaith is reported of its 
Bones being not hollow (as in other Animals) but ſolid: Which 
Report he thus far confirms, that moſt of the Bones are ſo; and 
that thoſe in the Legs, and ſome other Parts, have only a ſmall 
and obſcure Cavity in them. Vid. Galen. de Uſ, Part. 1, 11. c. 18. 

( Theſe Sorts of Differences in the Mechaniſm of Animals, upon 
the Score of the Poſition of thetr Bodies, occur ſo often, that it wwould 
be no mean Service to Anatomy- if any one ⁊vould give us a Hiſfto- 
ry of thoſe Variations of the Parts of Animals, which ſpring from 
the different Poſtures of their Bodies. Drake Anat. V. I. B. 1. 
. 17. : 


— 
2 


CHAP. II. 
Of the Heads of QUaDkuPEDs. 


T is remarkable that in Man, the Head is of 
one ſingular Form; in the four-footed Race, as 


various as their Species. In ſome, ſquare and large, 
2 ſuitable to their low Motion, Food, and Abode; in 
2 others leſs, flender and ſharp, agreeable to their 
2 ſwifter Motion, or to make their W 

2 (a), or Habitation under Ground (5). But paſſing 
by a great Ms Obſervations that might be made 
gos this Kind, 

the moſt conſiderable Part of this Part of the Body, 
being the great Inſtrument of Life and Motion in 
7 Pradrupeds, as it is in Man of that, as alſo in all 


ay to their Food 


ſhall ſtop a little at the Brain, as 


Probability the chief Seat of his immortal Soul. 


| And accordingly it is a remarkable Difference, that 


* 
Id 
vg 


in Man the Brain is large, affording Subſtance and 
Room for ſo noble a Gueſt ; whereas in Quadrupeds, 
it is but ſmall. And another Thing, no leſs remark- 
able, is the Situation of the Cerebrum and Cerebellum, 
or the greater and leſſer Brain, which I ſhall give in 


the 


% 


( Thus Stone, for Inſtance, who dig in the Earth for Roots, 
and other Food, have their Neck, and all Parts of their Head very 
well adapted to that Service. Their Neck ſhort, brawny and ſtrong ; 
their Eyes ſet pretty high out of the Way; their Snout long; their 
Noſe callous and firong ; and their Senſe of Smelling very accurate, 
tio hunt out and diſtinguiſh their Food in Mud, under Ground, and 
bther the like Places where it lies concealed, | 


(% What hath been ſaid of Seine is no leſs, rather more re- 


| I markable in the Mole, whoſe Neck, Noſe, Eyes and Ears, are all 
| 2 Bited, in the niceſt Manner, to its ſubterraneous Way of Life. 


(4) Willis 
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the Words of one of the moſt exact Anatomiſts we] | 
have of that Part (a): Since, faith he, Gop hat Þ 4 
given to Man a lofty Countenance, to behold the! 


Heavens, and hath alſo ſeated an immortal Soul 
in the Brain, capable of the Contemplation of 
© heavenly Things; therefore, as his Face is cred, 


<< ſo the Brain is ſet in an higher Place, namely, Þ 2? 
above the Cerebellum, and all the Senſories. But! 
% in Brutes, whoſe Face is prone towards the! 
“ Earth, and whoſe Brain is capable of Speculation, Þþ 
the Cerebellum, (whoſe Buſineſs it is to miniſter to Þ © 


& the Actions and Functions of the Præcordia, the 
% principal Office in thoſe Creatures) in them is ſ- 
% tuated in the higher Place, and the Cerebrun 


&* lower. Alſo ſome of the Organs of Senſe, «i | 
the Ears and Eyes, are placed, if not above the! 


„ Cerebrum, yet at leaſt equal thereto, 


Another Convenience in this Poſition of the Ce- 
rebrum and Cerebellum, the laſt ingenious Anato- 
miſt tells us is this (5), In the Head of Man, 
*© faith he, the Baſe of the Brain and Cerebell, yea, 
of the whole Skull, is ſet parallel to the Hori 


cc 


0 


“ hangs down, the Baſe of the Skull makes a right 


Angle with the Horizon, by which Means the 


© Brain is undermoſt, and the Cerebell uppermoſt; 


“ ſo that one would be apt to imagine the Cere- 
6 hell ſhould not be ſteady, but joggle out of is 
Jo remedy which Inconvenience, he 


And left the frequent Concuſſions oi x, 
= citar. 

mes c 
ue e 
|S goes 
F ravi 


() Willis Cereb, Anat, cap. 6. Cumgue buic Deus os ſubline 3 


&* Place.” 
tells us, 
*© the Cerebel] ſhould cauſe a Fainting, or . 

OE” y 


dederit, &c. 
(+) Id. paulo poſt, In capite bumano Cerebri & Cerelelli, 8c. 


+ 4 
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ron; by which Means there is the leſs Danger Þ 
of the two Brains joggling, or ſlipping out of 
their Place. But in Puadrupeds, whoſe Heal 
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„ly Motion of the Spirits about the Præcordia, 
tm} therefore, by theArtifice of Nature,ſufficientPro- 
i „ viſion is made in all, by the Dura Meninx cloſe- 
u y encompaſling the Cerebellum; beſides which, it 
0 js (in ſome) guarded with a ſtrong bony Fence 
5 and in others, as the Hare, the Coney, and ſuch 
„„ lefler Duadrupeds, a Part of the Cerebell is on 
UF cach Side fenced with the Os Petroſum: So that 
F by this double Stay, its whole Maſs is firmly 
„ „ contained within the Skull. | 5 
heſides theſe Peculiarities, I might take notice 
2 of divers other Things no leſs remarkable, as the 
Nictitating Membrane of the Eye (a), the different 
Paſſages of the Carotid Arteries (b) through the 
By Skull, 


Jo 15 
Os 1 
n, | Y 
„() See Back IV. Chap. 2. Note (a) p. 107. . 
6, * (6; Arteria Carotis aliquanto poſterius in homine quam in alſo * 
f quones animalt, Calvariam ingreditur, ſcil. juxta illud foramen, per 1 
er %% ſinus lateralis in Venam jugularem deſiturus cranio elabitur; j ; 
; lam in ceteris hec arteria ſub extremitate, ſeu proceſſu acuto offis pe- Jp 
roi, inter cranium emergit : werim in capite humano, eadem, amba- 4 0 
dl ge bengiori circumducta Cut ſanguinis torrens, priuſquam ad cerebri 14 
nt oram appellit, fracto impetu, lenias & placidins fluat ) prope ſpecum 1 
2 ab mgrefu ſinis lateralis factum, Calvariæ baſin attingit;: 5 | 
be in majorem cautelam, tunica inſuper aſcititia craſſiore inveſtitur, And 
t; 3 he goes on to ſhew the Conveniency of this Guard the Artery 


2 hath, and its Paſſage to the Brain, and then faith, S7 bujuſmod? 
| 3 eorformationis ratio inguiritur, facile occurrit, in capite bumano, ubi 
vo #2 gereroft affeftus & magni animorum impetus ac ardores excitantur, 
he ſanguinis in Cerebri oras appulſum debere eſſe liberum & expeditum, &c, 
”— Atque hoc quidem reſpectu differt Homo a pleriſque Brutis, quibus, 


pore, WY —_— 
. n 
2 reer 
— e OY — 
ge” _ 4 - - 


Ol F Arteria in mille ſurculos diviſa, ne ſanguinem pleniore alueo, aut 
- cidtariore, guam par eſt, curſu, ad cerebrum evebat, Plexus Retifor- 
ly mes conſtituit, quibus nempe 1 ut ſanguis tardo admodum, leni- 

due & equabili fere flillicidio, in cerebrum illabatur. And then he 


£05 on to give a farther Account of this Artery, and the Rete mi- 
rabile, in divers Creatures, Willis, ibid. c. 8. : | 
| (a) Gales 
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Skull, their Branching into the Rete Mirabile (a), 
the different Magnitude of the Nates, and ſome 
other Parts of the Brain in Beaſts, quite different 
from what it is in Man: But the Touches already 
given, may be Inſtances ſufficient to prevent my 
being tedious in inlarging upon theſe admirable 


Works of God. 
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3 
Of the Necks of QUaDr UPEDS. 


R O M the Head pe ſs we to the Neck, no 

F principal Part of the Body, but yet a good 
Inſtance of the Creator's Wiſdom and Deſign, in- 
aſmuch as in Man it is ſhort, agreeable to the 
Erection of his Body; but in the Four-footed 
Tribe it is long, anſwerable to the Length of the 
| Legs 


— 2 


(a) Galen thinks the Rete mirabile is for concocting and elabora- 
ting the Animal Spirits, as the Epididymides, [the Convolutione, 
Nupqoæicd s eos | are for elaborating the Seed, De I.. Part. .. 
9. c. 4. This Rete is much more conſpicuous in Beaſts than Man: 
and, as Dr. Villis well judges, ſerves, 1. To bridle the too rapid 
Incurſions of the Blood into the Brain of thoſe Creatures, whoſe 
Heads hang down much. 2. To ſeparate ſome of the ſuperfluous 
/ Cexous Parts of the Blood, and ſend them to the Salival Glands, 
before the Blood enters the Brain of thoſe Animals, whoſe Blood 
is naturally of a watery Conſtitution, 3. To obviate any Obſtru- 
ctions that may happen in the Arteries, by giving a free Paflage 
thro? other Veſſels, when ſome are ſtopped. 

In Quadrupeds, as the Carotid Arteries are branched into the 
Rete Mirabile, for the bridling the too rapid Current of Blood into 
the Brain; ſo the Vertebral Arteries are, near their Entrance into 
the Skull, bent into an acuter Angle than in Man, which is a wiſe 
Proviſion for the ſame Purpoſe, | 
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Legs (a), and in ſome of theſe long, and leſs ſtrong, 
© ſerving to carry the Mouth to the Ground; in 
© others ſhorter, brawny, and ſtrong, ſerving to dig, 
and heave up great Burdens (5). 

| But that which deſerves eſpecial Remark is, that 
peculiar Proviſion made in the Necks of all, or moſt 
granivorous Quadrupeds, for the perpetual holding 
don their Heads in gathering their Food, by that 
ſtrong, tendinous, and inſenſible Aponeur oſis or Li- 
gament (c), braced from the Head to the middle 
ok the Back. By which means the Head, altho' 
heavy, may be long held down without any La- 
bour, Pain, or Uneaſineſs to the Muſcles of the 
Neck, 


— — 


— 
L > 


(a) It is very remarkable, that in all the Species of Quadrupedt, 
this Equality bolds, except only the Elephant; and that there ſhould 
be a ſufficient ſpecial Proviſion made for that Creature, by its Pro- 
| boſcis or Trunk, A Member ſo admirably contrived, ſo curiouſly 
© wrought, and with ſo great Agility and Readineſs applied by that 
unweildy Creature to all its ſeveral Occaſions, that I take it to be a 
© manifeſt Inſtance of the Creator's Workmanſhip. See its Anato- 
my in Dr. A. Moulen's Anat. of the Elephant, p. 33. As alſo in 
Mr. Blair's Account in Phil, Tranſ. No, 326. 
| Aliorum ea eft humilitas ut cibum terreſtrem roſtris facile contin- 
| gant, Que autem altiora ſunt, ut Anſeres, ut Cygni, ut Grues, ut 
Cameli, adjuwantur proceritate collorum, Manus etiam data Ele- 
| phantis, qui propter magnitudinem corporis difficiles aditus habebant ad 
paſtum. Cic. de Nat. Deor. 1. 2. c. 47. 2 | 
| Quod tis animalibus gue pedes habent fiſſus in digitos, Collum bre- 
| wits fit factum, guam ut per ipſum Cibum ori admovere queant: its 
| vero gue ungulas babent ſolidas, aut bifidas, longius, ut prona atque 
inclinantia paſci queant, Qui id etiam opus non fit Artificis utilita- 
tis memoris? Ad hec quod Grues ac Ciconiæ, cùm crura haberent 
# longiora, ob eam cauſam Roſtrum etiam magnum, & Collum long ius 
bbabuerint. Piſces autem neque Collum penitus habuere, utpote qui ne- 
ue Crura habent, Quo patto non id etiam eſt admirandum? Galen. 
de Uſo Part. I. 1. c. 8. | 
() As in Moles and Swine, in Chap. 2. Note (a) p. 319. 
{c) Called the Fhiteleather, Packwax, Taxwwax, and regs 
(a) The 
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Neck, that would otherwiſe be wearied by being f 
long put upon the Stretch. 


| : 3 . 
CHA P. IV. * 
Of the Stomachs of QUaDRUPEDS. 


| RO M the Neck, let us deſcend to the 8. 
: mach, a Part as of abſolute Neceſſity to the MN 
Being and Well-being of Animals, fo is in the ſe- Il 
veral Species of Quadrupeds, ſized, contrived, and! 


; a : once 
made with the utmoſt Variety and Art. (a) What ice. 
Artiſt, what Being, but the infinite Conſervatot I f A 
of the World, could ſo well adapt every Food to rom 


all the ſeveral Kinds of thoſe grand Devourers of 
it! Who could ſo well ſuit their Stomachs to the H1;ke 
Reception and Digeſtion thereof; one kind of Sto- ? 
mach to the Carnivorous, another to the Herba-Þ * 
ceous Animals; one fitted to digeſt by bare Maſti Þ 3 
cation; and a whole Set of Stomachs in other, Þ # 
to digeſt with the Help of Rumination | Which!“ 
laſt Act, together with the Apparatus for that Ser- 
vice, is ſo peculiar, and withal ſo curious an Art-! 
fice of Nature, that it might juſtly deſerve a mo 

| ; parti WES . 


— , 


K 


(a) The peculiar Contrivance and Make of the Dromedary's u . 
Camels Stomach, is very remarkable, which I will give from th 
Pariſian Anatimiſts : At the Top of the Second | of the 4 Ventrichs t | 
there were ſeveral ſquare Holes, which were the Orifices of about 3 Provi 
Cavities, made like Sacks placed between the tabs Membranes, Tobi a.. 
do compoſe the Subſtance of this Ventricle. The View of theſe Sari 7 
made us to think that they might ell be the Reſerwatories, ꝛ0 hefe P 
Pliny, ſaith, that Camels do a long Time keep the Water, avhich tha 1 
drink in great Abundancc to ſupply the Wants thereoj in 
dry Deſarts, &c, Vid. Memoirs, Sc. Anat, of Dromec ret 

p. 39. See al ſo Peyer. Merycol. l. 2. c. 3. 8 f 


iS 
E 
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particular Enquiry 3 but having formerly mentioned 

it (a), and left I ſhould be too tedious, I ſhall paſs 

it by. Tx 

S r e 
r 


Of the Hearts of QuaprvuPeDs. 


N this Part there is a notable Difference found 

. 1 1 between the Heart of Man and that of Beaſts, 
iy © Peruns the latter of which I might take No- 
at tice of the remarkable Conformation of the Hearts 
b Amphibious Quadrupeds, and their Difference 
From thoſe of Land-Animals, ſome having but one 
3 entricle (6), ſome three (c), and ſome but two, 
Alike Land- Animals) but then the Foramen Ovale 
-Þ therewith (4). All which may be juſtly eſteemed 
4 | as 


(a) Bec IV. Chap. 11. | 

# (b) Frogs are generally thought to have but one Ventricle in their 
Hearts. 

be) The Tortoiſe hath three Ventifeles; as the Pariſian Acade- 
/s in their Memoirs affirm, Beſides theſe tæuo Ventricles | before 
Ypoken of] 420b:ch wwere in the hinder Part f the Heart, which fa- 
Neth /e Spine, there aas, ſay they, a third in the Fore: part, incli- 


9 Bing Little towards the Right fide, &c. Memoirs, Sc. p. 259. But 
Mr. Buſſiere charges this as a Miſtake in thoſe inzenious Gentlemen 
ad allerts there is but one Ventricle in the Tertoiſe's Heart. See 
) 1 is Deſcription of the Heart of the Land- Tortoiſe, in Philsf. Tranſ. 
Muy 0 328. 
ricls) (095 The Sea- Calf is ſaid by the French Academiſts, to have this 
out Proviſion, and their Account of it is this: Its Heart ⁊vas round and 
robic at. Its Ventricles * ared very large, and its Auricles ſmall.—— 
» Sac: Vaderneath the grea; Aperture, through zo ich the Truns of the Vena 
where ava cone ved "os Brood int: the right Pentricle of the Heart, there 
< the Pas another, which penetrated into the Arteria Venoſa, and from 
WL | | ' thence 
ned 


a) Bi N 
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Neck, that would otherwiſe be wearied by being fh } Fla) 
long put upon the Stretch. | 1 % 


CHA IV. 1 * 

Of the Stomachs of QuaDkvUPEDSs. | 

ROM the Neck, let us deſcend to the St. ; f 
mach, a Part as of abſolute Neceſſity to the Il N 


$ Being and Well-being of Animals, fo is in the ſe. [8 
veral Species of Quadrupeds, ſized, contrived, ani Þ? 


| Once 
made with the utmoſt Variety and Art. (a) What tice 
Artiſt, what Being, but the infinite Conſervatot Wc A 
of the World, could ſo well adapt every Food to From 


all the ſeveral Kinds of thoſe grand Devourers dc 
it! Who could fo well ſuit their Stomachs to the Alike 
Reception and Digeſtion thereof; one kind of Sto- ? 
mach to the Carnivorous, another to the Herb: 
ceous Animals; one fitted to digeſt by bare Maſti Þ 
cation; and a whole Set of Stomachs in others, Þ # 
to digeſt with the Help of Rumination | Which! 
laſt Act, together with the Apparatus for that Ser- 
vice, is ſo peculiar, and withal ſo curious an Art- 4 (7 
fice of Nature, that it might juſtly deſerve a mort Þ Heart. 
part % 


(a) The peculiar Contrivance and Make of the Dromedary's u 
Camels Stomach, is very remarkable, which I will give from th qo z 
Pariſian Anatomiſts : At the Tip of the Second [of the 4 Ventricls)Þ f A 
there were ſeveral ſquare Holes, which were the Orifices of about Prov 
Cavities, made like Sacks placed between the two Membrancs, cob, 
do compoſe the Subſtance of this Ventricle, The View of theſe Sari Vude, 
made us to think that they might <vell be the Reſerwatories, wr 
Pliny, ſaith, that Camels do a long Time keep the Water, ævhich H Roa 
drink in great Abundancc------to ſupply the Wants thereof in i 2 
dry Deſarts, &c, Vid, Memoirs, Sc. Anat, of Dromeds 

p 39. Seealſo Peyer. Merycol. l. 2. c. 3. (a) E. oY 
a 2 I 
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articular Enquiry 3 but having formerly mentioned 
1 nd ), and left I ſhould be too tedious, I ſhall paſs 
: 8 it by. 
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Of. the Hearts of QuapruPEDs, 


N this Part there is a mote Difference found 

1 1 between the Heart of Man and that of Beaſts, 
0 i oncerning the latter of which I might take No- 
it Ftice of the remarkable Conformation of the Hearts 
0 j bf Amphibious Quadrupeds, and their Difference 
o From thoſe of Land-Animals, ſome having but one 
Ventricle (5), ſome three (c), and ſome but two, 
Alike Land- Animals) but then the Foramen Ovale 
| e (d). All which may be juſtly eſteemed 
WM : as 


a) Beck IV. Chap. 11. 
[3 (6) Frogs are generally thought to have but one Ventricle in their 
earts. 
(e) The Tortoiſe hath three Ventricles, as the Pari ſian lab 
s in their Memoirs affirm. Befides theſe tæuo Ventricles ſ before 
poken of] 204:ch ⁊vere in the hinder Part F the Heart, wohich fa- 
3 eth the Spine, there was, ſay they, a third in the e - part, incli- 
Ping a little towards the Right ſide, &c. Memoirs, Sc. p. 259. But 
Mr. Biſſiere charges this as a Miſtake in thoſe ingenious Gentlemen, 
Ind ailerts there is but one Ventricle in the 7or totfe 's Heart. 
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See 
} 1 is Deſcription of the Heart of the Land-LTJortoiſa, in Philsf. Tranſ. 
m N 328. 
ele (005 The Sea-Calf is ſaid by the French Academiſts, to have this 
ol VER roviſion, and their Account of it is this: Is Heart was reund and 
robich at. Its Pentricles appeared very large, and its Auricles ſmall.- --< 
Dat der neath the great Aperture, through euLich the Trunk of the Vena 
whert | ava. conme ped ha Blood int: the right Ventri icle of the Heart, there 
ch the as another, which penetrated into the Arteria Venoſa, ant from 
in Y thence 
nedar' 
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as wonderful, as they are excellent Proviſions for 
the manner of thoſe Animals living. But I ſhall 


content myſelf with bare Hints of theſe Things, 


and ſpeak only of two Peculiars more, and that but 
briefly. . 

One is, the Situation of the Heart, which in Beaſt 
is near the middle of the whole Body; in Man, 
nearer the Head (a). The Reaſons of which! 


| ſhall give from one of the moſt curious Anatomiſts 


of that part (5), ** Seeing, faith he, the Trajecti- 
& on and Diſtribution of the Blood depends whol- 
& ly on the Syſtole of the Heart, and that its Li- 
«© quor is not driven of its own Nature ſo readily 
& into the upper Parts as into Veſſels even with it, 
6 or downwards into thoſe under it: If the Situa- 
< tion of the Heart had been farther from the Head, 
< it muſt needs either have been made ſtronger to 
© caſt out its Liquor with greater Force; or elſe 
© the Head would want its due Proportion of 
© Blood. But in Animals that have a longer Neck, 
% and which is extended towards their Food as it 
© were, the Heart is ſeated as far from the other 
Parts; and they find no Inconvenience from it, 
© becauſe they feed with their Head for the mot 
& part hanging down; and ſo the Blood, as it hath 
& farther to go to their Head than in others, fo it 
goes a plainer and often a ſteep Way (c). 5 

6 he 


**— Hha— 


thence into the left Ventricle, and afterwards into the Aorta. It 
Hole, called the Foramen Ovale in the Fœtus, makes the Anaſtomo- 
fis, hy the Means of wwhich, the Blood goes from the Cava into tie 
Aorta, wvithout paſſing thro? the Lnngs, French Anatomiſts, P. 
124. | 

(a) Tiv 7s Kapdiay ve . He TaAw & Apres, Cc. 
. 12; c. 19. h 

(5) Dr. Lover de Corde, c. r. 

(c) I might have mentioned another wiſe Provifion from the 
ſame Author, which take in his own Words: I Vitulis © E- 
quis, imd pleriſque aliis animalibus manoribus, non ſelas propa: 
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The other peculiar Matter is, the faſtening (I for- 
merly mentioned) which the Cone of the Pericardium 
hath in Man to the Diaphragm (a), whereas in all 
9uadrupeds it is looſe, By which means the mo- 
tion of the Midriſt, in that neceſſary Act of Reſpi- 
ration, is aſſiſted both in the upright Poſture of Man, 
as alſo in the prone Poſture of Quadrupeds, (b), 
which would be hinder'd, or render'd more difficult, 
if the Caſe was otherwiſe: ** Which muſt needs be 
« the Effect of Wiſdom and Deſign, and that Man 
« was intended by Nature to walk erect, and not 
„ upon all-four, as Quadrupeds do:“ To expreſs 

it in the Words of a great Judge in ſuch Matters (c). 


ꝗ—— 


1 . 4 


ere intercoſtali, ubi ref cor tranſit, cor accedere, im) in paren- 
38 A "pf | 
chrma cjus dimitti: & hoc ideo a Natura quaſi ſubſidium Brutis com- 
paratum, ne capita gue terram prona ſpectant, non ſatis facile aut 
copiose Spiritus Ani males impertirent, Blaſii Anat. Animal, Par, 1, 
c. 4..ex Lowero, de Corde. 

(a) Diaphragmatis circulo nerve firmiter adberet { Pericardium] 
mud Homini ſingulare; nam ab eo in Canibus & Simiis diſtat, item 
in aliis animalihus omnibus, Bartholin. Anat. I. 2. c. 5. | 
(%) Finalem cauſam quod attinet,------ cum erectus fit Hominis in- 
| eeſſus atque figura, eoque faciliùs abdomints wiſcera ſus pondere deſcen- 


eſt 2 Porr), cum in Exſptratione partter nece{Jarium ſit Diaphragma 
rtlaxari· cum capſula cordis omnino connectendum fuit, in Homi- 
ne, ne forts, quaindiu erectus incedit, ab Hepatis, aliorumque viſce- 
rum appenſ;rum pondere deor ſum aded depri meretur, ut neque Pulmo ſa- 


16 is concidere, neque Eæſpiratio debito modo peragi potuerit. Quocirca 
2 n Nuadri pedibus, ubi abd mints wiſcera in ipſum Diaphragma incum- 
bs | bunt, tpjumgue n Pectoris cavitateni ſuo ponacre impellunt, ifta partie 
8 ur accreti9 Exjſpirationi quidem-inutilis, inipirationt autem debitam 
Y . 7 Rd . . 9 I : 

nd Diaphragmatis tenſionem impediendo, prorſus incommoda fuiſſet. Low- 


p. er, ib. p. 8. 
(c) Dr. Tyſon's Anatomy of the Orang Outarg, in Ray's Mi ſdem 
f God, p. 262, | 
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cant, minore Diaphragmatis niæu atque Syſtole ad Inſpirationem opus 
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. DEI DIA IBID I IBID cer 
| 4 . 
1 | WF cc 
1 Of the Difference between MAN and QA DB- 
} 5 PEDS in the Nervous Kind. 7 cc 
it | | | WF cc 
1 HERE is only one Difference more between «<< 
Man and Quadrupeds that I ſhall take Notice 
of, and that is the Nervous Kind: And becauſe it «c , 
| would be tedious to infiſt upon many Particulars (a), & 
1 I ſhall, for a Sample, inſiſt chiefly upon one, and „ 
N that is, of Nature's prodigious Care for a due Com- {7 «« | 
{| munication and Correſpondence between the Head Jt «« : 
4 and Heart of Man, more than what is in the four- {M7 „ 
| footed Tribe. For this Purpoſe, beſides the Co- 
| reſpondence thoſe Parts have by means of the « | 
1 | Nerves of the Par Vagum, (common both to Man 7 «« | 
M and Beaſt) there is a farther and more ſpecial Com- «© } 
1 munication and Correſpondence occaſioned by the « | 
q Branches (5) of the Intercoſtal Pair, ſent from tie « 
| Cervical Plexus to the Heart, and Præcordia. B t 
= | which means the Heart and Brain of Man have a WR ** 
mutual i 
| ee \ 
ö j — oo ——— ve t 
1 (a) Amongſt theſe, I might name the Seat of the Nerves pro- 
'F ceeding from the Medulla Spinalis, which Dr. Lower takes notice 
| of. In Beaſts, whoſe Spine is above the reſt of the Body, the 1— 
Nerves tend directly downwards; but in Man, it being erect, th! 
„ Nerves ſpring out of the Spine, not at Right, but in Obliqu We 
| Angles downwards, and pals alſo in the Body the ſame Wa. (a) 
q 1 T61d. Pp: 16. K ſuccus 
1 (5) In pleriſque Brutis tantùm hac aud (i. e. by the Par wacun) Wo 0 (5) 
. S wix omnino per ullos Paris Intercoſtalis Neruos, aditus ad cer ai 0 co 
: Appendicem ejus pateſcit. Verum in Homine, Nerwus Interciſtaisn WW es, 
præter officia ejus in imo ventre huic cum ceteris animalibus conmuna, Wa 80 
| etiam ante pectoris clauſtra internuntii ſpecialis lac eft, qui Cereh WS my 3 
& Cordis ſenſa mutua ultra citraque refert, Willis Nervor. Del Wm © Co, 
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mutual and very intimate Correſpondence and Con- 
cern with each other, more than is in other Crea- 


tures; or as one of the moſt curious Anatomiſts 


and Obſervers of theſe Things faith (a): 
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«© Brutes 
are as it were Machines made with a ſimpler 
and leſs operoſe Apparatus, and endowed there- 
fore with only one and the ſame Kind of Mo- 
tion, are determined to do the ſame Thing: 
Whereas in Man, there is a great Variety of 
Motiens and Actions. For by the Commerce 
of the aforeſaid Cervical Plexus (h he ſaith, The 
Conceptions of the Brain preſently affect the 
Heart, and agitate its Veſſels and whole Ap- 
pendage, together with the Diaphragm. From 
whence the Alteration in the Motion of the 
Blood, the Pulſe, and Reſpiration. So alſo, on 
the contrary, when any 1 hing affects or alters 
the Heart, thoſe Impreſſions are not only re- 
torted to the Brain by the fame Duct of the 
Nerves, but alſo -the Blood itſelf (its Courſe 
being once changed) flies to the Brain with a 
different and unuſual Courſe, and there agita- 
ting the animal Spirits with divers Impulſes, 

produceth various Conceptions and Thoughts 
in the Mind.” And he tells us, "That hence it 
was that the ancient Divines and Philoſophers 


* too, made the Heart the Seat of Wiſdom; and, 


25 certainly 


(a) Id. Ib. Dum hanc utrinſque ſpeciet differentiam perpenas 


: J ſuccurrit animo, Bruta eſſe velut machinas, &c. 
) That our great Man was not miſtaken, there is great Rea- 
ſon to imagine, from what he obſerved in diſſecting a Fool. 


Be- 


des, the Brain being but ſmall, he faith, Præcipua autem diſcri- 
ES its neta quam inter illius & wiri cordati partes advertimus, becce 
ea; nempe quod præ dictus Neri Inrercoſtalis Plexus, quem Cerebr: 
wy S Cordes internunciam & Hominis proprium diximns, in Stulto bc 
1 valle exilis, & minori nervorum ſatellitis ſtipatus fuerit, 
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(a, Id, 
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& certainly (ſays he) the Works of Wiſdom and 
© Virtue do very much depend upon this Com- 
„ merce which is between the Heart and Brain:“ 


And ſo he goeth on with more to the ſame Pur- 


poſe. Upon the Account of this [nterco/fal Com- 
merce with the Heart, being wanting in Brutes, 
there is another ſingularly careful and wiſe Proviſion 
the infinite Creator. hath made in them, and that 
is, That by Reaſon both the Par Vagum, and the 
Ioter coftal too, do not ſend their Branches to the 
Heart, and its Appendage in Brutes; therefore, leſt 


their Heart ſhould want a due Proportion of Ner- 


vous Veſſels, the Par Vagum ſends more Branches 


t0 their Heart than to that of Man. This, as it is 


a remarkable Difference between rational and ir— 
ran Creatures; fo it is as remarkable an Ar- 
gument of the Creator's Art and Care; who al- 
though he hath denied Brute- Animals Reaſon, and 
the Nerves miniſtring thereto, yet hath another 
Way ſupplied what is neceſfary to their Life and 
State. But let us hear the ſame great Author's 
Deſcant upon the Point (a); ©* Inaſmuch, faith he, 
<< as Beaſts are void of Diſcretion, and but littie 
ſubject to various and different Paſſions, thereſore 
there was no Need that the Spirits, that were to 
be convey*d from the Brain to the Precordia, 
ſhould paſs two different Ways, namely, one 
for the Service of the vital Functions, and ano- 
ther for the reciprocal Impreſſions of the Aſffe— 
Etions; but it was ſufficient that all their Spirits, 
whatever Uſe they were deſigned for, ſhould be 
convey'd one and the ſame Way, 
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(a) Id. ib. cap, 29. In guantum Beſtiæ prudentid carent, & wa- 
riis diverſiſque pai onibus, Ec. 


Here 


4 
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Here now in the Nervous Kind we have manifeſt 
Acts of the Creator's Deſign and Wiſdom, in this 
ſo manifeſt and diſtin a Proviſion for rational and 
irrational Creatures; and that Man was evidently 
intended to be the one, as the Genus oſ Ruadrupeds 
was the other. 
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The ConcLvs10N. 


N D now it is time to pauſe a while, and re- 
fleet upon the whole. And as from the Con- 
kderations in the preceding Book, we have eſpeci- 
al Reaſon to be thankful to our infinitely merciful 
Maker, for his no leſs kind than wonderful Con- 
trivances of our Body; ſo we have Reaſon, from 


this brief View I have taken of this laſt Tribe of 


the Creation, to acknowledge and admire the ſame 


Creator's Work and Contrivances in them. For we 


have here a large Family of Animals, in every par- 
ticular Reſpect, curiouſly contrived ard made, for 


that eſpecial Poſture, Place, Food, and Office or 
Buſineſs which they obtain in the World. So that 


if we conſider their own particular Happineſs and 
| Good, or Man's Uſe and Service; or if we view 
them throughout, and conſider the Parts wherein 
they agree with Man, or thoſe eſpecially wherein 
| they differ; we ſhall find all to be fo far from be- 
ing Things fortuitous, undeſigned, or any Way ac- 
3 cidental, that every Thing is done for the beſt ; 

all wiſely contrived, and incomparably fitted up, 
and every Way worthy of the great Creator. And 
, 5 1 | he 
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he that will ſhut his Eyes, and not ſee Gop (a) in 


theſe his Works, even of the poor Beaſts of the 
Earth, that will not ſay (as Elibu hath it, Job 
xxxV. IO, II.) Where is God my Maker, who teach- 
eth us more than the Beaſts of the Earth, and ma- 
tell us wiſer than the Fowls of the Heaven? Of 
ſuch an one we may uſe the Pſalmiſt's Expreſſion, 


Pſal. xlix. 12. That he is like the Beaſts (b) that 
periſh, © 


(a) Deum namque ire per omnes 
Terraſque tractuſque Maris, Cœlumque profundum, 
Hinc Pecudes, Armenta, Viros, genus omne Ferarum. 
: | Virgil. Geor. I. 4. 
(2) Illos qui nullum omnino Deum eſſe dixerunt, non modo not 
Philoſophos, ſed ne homines quidem fuiſſe diæerim; qui, mutis ſi. 
millimi, ex ſolo corpore conſtiterunt, nibil videntes animo, Lactant. 
„ . 9. | 
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| BOOK VII 
A SURVEY of BIRDS. 


AVING briefly, as well as I could, 
diſpatched the Tribe of Quadrupeds; I 
. ſhall next take a brief and tranſient View 
1 of the feathered Tribe. 
And here we have another large Province to ex- 
„ patiate in, if we ſhould deſcend to every Thing 
wherein the Workmanſhip of the Almighty appears. 
But J muſt contract my Survey as much as may be 
and {ſhall therefore give only ſuch Hints and 
F Touches upon this curious Family of Animals, as 


may ſerve for Samples of the reſt of what might be 
|: obſerved. 
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O the Motion of Binps, and the Parts mini- 
ſIring thereto, 


A S this Tribe hath a different Motion from that 
of other Animals, and an amphibious Way of 
Life; partly in the Air, and partly on the Land and 
Waters; ſo is their Body accordingly ſhaped, and all 
rb their Parts incomparably fitted for that Way of Life 

and Motion; as will be found by a curſory View of 
ſome of the Particulars, And the 
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334 Malion and Parts of BIxDbs. Book VII. 
I. And moſt viſible Thing, is the Shape and Make 


of their Body, not thick and clumſy, but incom- 


parably adapted to their Flight: Sharp before, to 


pierce and make Way through the Air, and then 


by gentle Degrees rifing to its full Bulk. To which 


we may add, 

II. The neat Poſition of the Feathers throughout 
the Body; not ruMed, or diſcompoſed, or placed 
ſome this, ſome a contrary Way, according to the 
Method of Chance ; but all artificially plac'd (a), 
for facilitating the Motion of the Body, and its Se- 
curity at the fame Time, by way of Cloathing : 
And for that End, moſt of the Feathers tend back- 
ward, and are laid over one another in exact and 
regular Method, armed with warm and ſoft Down 


next the Body, and more ſtrongly made, and curi- 


ouſly clos'd next the Air and Weather, to fence 


off the Injuries thereof. To which Purpoſe, as 


aiſo for the more eaſy and nimble gliding of the 


Body through the Air, the Proviſion Nature hath 


made, and the Inftin& of theſe Animals to preen 
and dreſs their Feathers, is admirable ; both in 
reſpect of their Art and Curiolity in doing it, and 
the Oil. bag (b), Glands, and whole Apparatus for 
that Service. — 


III. And 


— 


— ————— 


(a) See before Book IV. Chap. 12. Note («) p. 222. : 

(% Mr. Willagkby faith, there are two Glands for the Secretion 
of the unctuous Matter in the Oi, bag. And ſo they appear to be 
in Geeſe. But upon Examination, I find, that in moſt other Birds 
(ſuch at leaſt as I have enquired into,) there is only one Gland; in 
wh.ch are divers little Cells, ending in two or three larger Cells, 
lying under the Nipple of the O- bag. This Nipple is perforated, 
and being preſſed, or drawn by the Bird's Bill, or Head, emits the 
liquid Oil, as it is in Tome Birds, or thicker unctuous Greaſe, as 
it is in others. The whole 0:1-bag is in its Structure ſomewhat 


conformable to the Breaſts of ſuch Animals as afford gre 1 
a) Ia 


Chap. I. The. ings of Birps. | 335 


HI. And now having ſaid thus much relating to 
the Body's Motion, let us ſurvey the grand Inſtru- 
ment thereof, the //ings. Which as they are prin- 
cipal Parts, ſo are made with great Skill, and pla- 
ced in the moſt commodious Point of the Body (2), 
to give it an exact Equipoiſe in that ſubtile Medium, 
the Air. 

And here it is obſervable, with * incompa- 
rable Curioſity every Feather is made; the SH 
exceeding ſtrong, but hollow below, for Strength 
and Lightneſs Sake; and above, not much lets 
ſtrong, and fill'd with a Parenchyma or Pith, both 
ſtrong and light too. The Yanes as nicely gaug'd 
on each Side as made ; broad on one Side, and nar- 
rower on the other; both which incomparably mi- 
niſter to the progreſſive motion of the Bird, as alfo 
to the Union and Cloſeneſs of the Wing ( þ * 

And 


Im — —— — > 


(a) In all Birds that fly much, or that have the moſt Occaſion 
for their Wings, it is manifeſt that their Wings are plac'd in the 
very beſt Part, to balance their Body in the Air, and to give as ſwiſt 
a progreſſion, as their Wings and B. oy are capable of: For othere 
wiſe we ſhould perceive them to re-!, and fly ungen. BE as we 
fee them to do, if we alter their Equipe fe, by cutting the End of 
oneof the Wings, or hanging a Weight at anyof the extrernePartsof the 
Body. But as for ſuch Birds as have as much Occaſien for 3 
ming as Flying, and whoſe ee are therefore ſet a litrie gut of 
the Centre of the Body's Gravity, ſ-e Boo IV. Chap. J. Nee, 
p. 165, and for ſuch as have more 8850 for Diving thon'F! ly- 
ing, and whoſe Legs are, for that Reaſon, ſet more e backws re 
and their Wings more forward, Se- C ap. 4. Note (e), p. 355 of 
this Book, 

(5) The wiſe Author of Nature hath aforded an Example of 
the great Nicety in the Formation of Birds, by the Nicety obſerved 
in a Part no more conſiderable than the Vanes of the F lag featbers 
of the Wing. Among others, theſe two Things ore obſervable: 
I, The Edges of the exterior or narrow Vanes bend downwards, 
but of the interior wider Vanes upwards; by which Means they 
catch, hold, and lie cloſe to one another, when the W. ing is ſpread ; 
ſo that not one Feather may mis its full Force and Impulie 
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336 The Wings of Pigs. Book VII. 
And no leſs inquiſitive is the textrine Art of the 
Plumage (a) alſo; which is fo curiouſly wrought, 
and 


upon the Air, 2. A yet leſſer Nicety is obſerv'd, and that is, in 
the very ſloping_ the Tips of the Flag-Feathers: The interior 
Vanes being neatly floped away to a Point, towards the outward 
Part of the Wing; and the exterior Vanes ſloped towards the Bo. 
dv, at leaſt in many Birds; and in the Middle of the Wing, the 
Yanes being equal, are but littleſloped. So that the Wing, whe- 


ther extended or ſhut, is as neatly ſloped and formed, as if con- 


ſtantly trimmed with a Pair of Scitlurs. 

(a) Since no exact Account, that I know of, hath been given 
of the Mechaniſm of the Vanes, or Webs of the Feathers, my 
Obſervation may not be unacceptable, The Pane conſiſts not of 
one continu'd Membrane; becauſe if onee broken, it would hardly 
be reparable: But of many Lamine, which are thin, Riff, and 
ſome of the Nature of a thin Quill. Towards the Shaft of the 
Feather, (eſpecially in the Flag-feathers of the Wing,) thoſe La- 
„uind are broad, @c. of a ſemicircular Form; which ſerve for 


Strength, and for the cloſer ſhutting of the Laminæ to one another, 
when Impulſes are made upon the Air. Towards the outward 


Part of the Vane, theſe Laminæ grow ſlender and taper: On their 
under Side they are thin and ſmooth, but their upper-outer Edge is 
parted into two hairy Edges, each Side having a different Sort of Hairs, 
laminated or broad at Bottom, and ſlender and bearded above the 
other half, TI have, as well as I could, repreſented the uppermoſt 
Edge of one of theſe Lamine in Fig. 18. with ſome of the Hairs 
on each Side, magnify'd with a Microſcope. "Theſe bearded Briſtles, 
or Hairs, on one Side the Laminæ, have ſtrait Beards, as in Fig. 
19. thoſe on the other Side, have hook'd Beards on one Side the 
"lender Part of the Briſtle, and trait ones on the other, as in Fig. 
20. Both theſe Sorts of Briſtles magnify'd, (only ſcattering, and 
not cloſe,)are repreſented as they grow upon the upper Edge of the 


Lamina ſ. t. in Fig. 18, And in the Vane, the hook'd Beards of 


one Lamina, always lie next the ſtrait Beards of the next Lamina; 
and by that Means lock and hold each other; and by a pretty Me- 
chaniſm, brace the Laminæ cloſe to one another. And if at any 
Time the Vane happens to be ruffled and diſcompos'd, it can by 
i his pretty eaſy Mechaniſm, be reduc'd and repair'd. Vide Book 
IV. Clap. 12. Note (6) p. 222. | 
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and fo artificially interwoven, that it cannot be 
viewed without Admiration, eſpecially when the 
Eye is aſſiſted with Glaſſes. 

And as curiouſly made, ſo no leſs curiouſly are 
the Feathers placed in the Wing, exactly accord- 
ing to their ſeveral Lengths and Strength: The 
Principals ſet for Stay and Strength, and theſe again 
well lined, faced, and guarded with the Covers and 
Secondary Feathers, to keep the Air from paſting 
through, whereby the ſtronger Impulſes are made 
thereupon. 

And laſtly, to ſay no more of this Part, that 
deſerves more to be ſaid of it, what an admirable 
Apparatus is there of Bones, very ſtrong, but withal 
light and incomparably wrought ? of Foints, which 
open, ſhut, and every way move, according to the 


— 


Occaſions either of extending it in Flight, or with- 


drawing the Wing again to the Body! And of va- 
rious Muſcles; among which the peculiar Strength 
of the Pectoral Miſcles deſerves eſpecial Remark, 
by reaſon they are much ſtronger (a) in Birds 
than in Man, or any other Animal, not made for 
IV. Next the Wings, the Tail is in Flight con- 
ſiderable; greatly aſſiſting in all Aſcents and De- 
ſcents 


— — 
* 


(a) Pectorales Muſculi Hominis fleFentes humeros, parvi & pa- 


rum carneſi ſunt; non & uant om aut dam partem omnium Mu. 


 e«lorrum Hominis. E contra in Avibus, Pectorales Muſculi vaſti ſi- 


m ſunt, & equant, imd excedunt, & mag is pendent, quam reliqui 
omnes Muſcult ejuſdem Avis ſimul ſumpti. Borell. de Mot. Ani- 
mal. Vol. I. Prop. 134, 

Mr. Willugbby having made the like Obſervation, hath this 
Reflection on it, Whence, if it be paſſible for Man to fly, it is 
evourhe by them 40h9 hade curiouſly weighed and con ſidered the Mat- 
(bat he that wvould attempt ſuch a thing with Thpes of Succeſs, 
ms fo contrive and adapt bis Wings, that he may make Uſe of bis 
Legs, and not his Arms, in managing them : {becauſe the Muſcles 
ef the Legs are ſtronger, as he obſerves.) Willugh, Ornith. I. 1. 


© 1, 1k, 19. 
Qs (a) Mr. 
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338 T he T ails of Bixps. Book VII. 
icents in the Air, as alſo*ſerving to ſteady (a) 
Flight, by keeping the Body upright in that ſubtile 
and yielding Medium, by its readily turning and 
anſwering every Vacillation of the Body. 

And now to the Parts ſerving to Flight, let us add 
the nice and compleat Manner of its Performance; 
all done according to the ſtricteſt Rules of Mecha- 
niſm (5). What Rower on the Waters, what Ar- 
tiſt on the Land, what acuteſt Mathematician could 
give a more agreeable and exact Motion to the 
Wings, than theſe untaught flying Artiſts do to theirs! 
Serving not only to bear their Bodies up in the Air, 
but alſo to waſt them along therein, with a ſpeedy 
progreſſive Motion, as alſo to ſteer and turn them 
this Way and that Way, up and down, faſter or 
ſlower, as their Occaſions require, or their Plea- 
iure leads them. | 

V. Next to the Parts for Flight, let us view the 
Feet and Legs miniſtring to their other Motion: 
Both made light, for eafier Tranſportation through 
the Air; and the former ſpread, ſome with Mem- 
branes for Swimming (c), ſome without, for ſteady 


Going, 


TR 


(a) Mr. NIllughbùy, Ray, and many others, imagine the prin- 
cipal Uſe of the Tail to be to ſteer and turn the Body in the Air, 
as a Rudder. But Horelli hath put it beyond all Doubt, that this 
is the leaſi Uſe of it, and that it is chiefly to aſſiſt the Bird in its 
Aſcents and Deſcents in the Air, and to obviate the V acillations 
of the Body and Wings. For as for turning to this or that Side, 
it is performed by the Wings and Inclination of the Body, and but 
very little by the help of the Tail. 

{b) See Borelli ubi ſupra, Prop. 182, Ee. h 

(c) It is confiderable in all Water- Fowl, how exactly their Leg 
and Feet correſpond to that Way of Life. Foreither their Legs 


are long, to enable them to wade in the Waters: In which caſe, 


their Legs are bare of Feathers a good way above the Knees, the 
more conveniently for this Purpoſe. Their Toes alſo are all abroad; 
and in ſuch as bear the Name of Muc=ſuckers,two of the Toes are _ 
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Going, for Perching, for Catching and Holding 
of Prey (a), or for Hanging by the Heels to ga- 
ther their Food (), or to fix themſelves in their 
Places of Retreat and Safety. And the latter, name- 
ly, the Legs, all curved for their eaſy Perching, 
Rooſting, and Reſt, as alſo to help them upon 
their Wings in taking their Flight, and to be 
therein commodiouſly tucked up to the Body, fo 
as not to obſtruct their Flight. In ſome long, for 
Wading and Searching the Waters; in ſome of a 
moderate Length, anſwerable to their vulgar Oc- 


caſions; and in others as remarkably ſhort, to an- 
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wer their eſpecial Occaſions and Manner of Life (c). 
To all theſe let us add the placing theſe laſt men- 
| tioned 


BW what joined, that they may not eaſily ſink in walking upon bogęy 


Places. And as for ſuch as are whole- footed, or whoſe Toes are 


waebbed together, (excepting ſome few) their Legs are generally 
hort, which is the moſt convenient Sz for Swimming. And *tis 
pretty enough to ſee how artificially they gather up their Toes and 


| end as artificially again extend or open their whole Foot, when they 


Feet when they withdraw their Legs, or go to take their Stroke 


: preſs upon, or drive themſelves forward in the Waters. 


(a) Some of the Characteriſticks of Rapacious Birds, are, 5 


| . bave hooked, flrong, and ſharp-pointed Beaks and Talons, fitted for 


1 


F 


S n 
. * : 


* Rapine, and tearing of Fleſh ; and ſtrong and brawny Thighs, for 


Prikirs down their Prey, Willughby Ornith, I. 2. c. 1. Rail 
Syncp*, Av. Method. p. 1. 

(5) Such Birds as climb, particularly thoſe of the Mood. pecber- 
Kind, have for this Purpoſe, (as Mr. Millugbby obſerves, 1. 2. c. 
4.) 1. Strong and muſculous Thighs. 2. Short Legs and very 
ſtrong. 3. Toes ſtanding two forwards and two back-wards, Their 
Toes alſo are cloſe joined together,that they may more ſtrongly and 
firmly lay hold on the Tree they climb upon. 4. All of them---- 
have a hard tiff Tail, bending alſo downwards, on which they 
lean, and ſo bear up themſelves in climbing, 

(c) Swifts and Swallows have remarkably ſhort Legs, eſpecially 
the former, and their Toes graſp any thing very ſtrongly. All which 
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tioned Parts in the Body. In all ſomewhat out ot 
the Center of the Body's Gravity (a), but in ſuch 


as ſwim, more than in others, for the better rowing 
their Bodies through the Waters, or to help them in 
their Diving (5) too, 
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CHAP HI. 


Of the Heap, SToMacn, and other Parts of 


BIRDS. 


＋ H U S having diſpatched the Parts principally 


concerned in the Motion of the Feathered 


Tribe, let us proceed to ſome other Parts not yet 
animad- 
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is uſeful to them in building their Nefls, and other ſuch Occaſions 


as neceſſitate them to hang frequently by their tieels. But there is far 


greater Uſe of this Structure of their Legs and Feet, if the Reports 
be true of their hanging by the Heels in great Cluſters (after the 
Manner of Bees) in Mines and Grottos, and on the Rocks by the 
Sea, all the Winter. Of which latter, Iremeinber the late learn- 
ed Dr. Fry told this Story at the Univerſity, and confirmed it to me 
fince, wiz. That an antient Fiſherman, accounted an honeſt Man, 


being near ſome Rocks on the Coaſt of Cornwall, ſaw ata very low 
Ebb, a black Liſt of ſomething adhering to the Rock, which 


when he came to examine, he found it was a great number of 
Sevallows, and, if I miſremember not, of Swifts alſo, hanging 
by the Feet to one another, as Bees do; which were covered com- 
monly by the Sea- Waters, but revived in his warm Hand, and by 
the Fire, All this the Fiſherman himſelf aſſured the Doctor of, 


Of this, ſee more, Chap. 3. Note (b) p. 349. of this Book. 


(a) In Birds that frequent not the Waters, the Wings are in the 
Center of Gravity, when the Bird lies along, as in Flying; but 
when it ſtands or walks, the Erection of the Body throws the Cen- 


ter of Gravity upon the Thighs and Feet, 
(5) See Chap, IV. Note (e) p. 355. | 
| | {a) Cerebra 
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animadverted upon. And we will begin with the 
Head, concerning which I have already taken no- 
tice of its Shape for making way through the Air; 
of the Make of the Bill, for gathering Food, and 
bother Uſes; the commodious Situation of the Eye; 
and J might add that of the Ear too, which would 
be in the Way, and obſtruct Flight, if it was like 
| that of moſt other Animals: Alſo I might fay a 
great deal of the Conformation of the Brain, and 
of the Parts therein wanting, and of others added, 
> like to what is obſervable in Fiſhes; whoſe Poſture 
i the Waters reſembles that of Birds in the Air (a), 
and both very different from Man and Beaſts ; 
and laſtly, to hint at no more, I might ſurvey . 
the peculiar Structure of the Larynx, (5), the 
55 Tongue, 
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(a) Cerebra Homi num & Quadru pedum in pleriſque ſi milia exiſtunt.—— 
Capitibus Volucrum & Piſcium contenta, ab utriſque pricribus longe 

. 8 . x . 5 * 7 a 2 
diverſa, tamen inter ſe, quoad pracipuas SV HEZLAS partes Symbo 


. 


. 


8 N ” la reperiuntur. TheParticulars where'n the Brains of Birds and Fiſhes 
9 5 agree with one arother, and wherein they differ from the Brain of 
> : Man and Beaſts, ſee in the ſame juſtly famous Author, Wills 
e Cereb. Anat, c. 5. e | „ 
1 7 ( ) Circa bifurcationem Aſpere@ Arterie, elegans Artificts label 
he Denis indicium detegitus ex Aim comparetione cum Quagrupeal - 
: bits cum Hocis grati in di ver ſis Avibus di verſam muſculorum fabri- 
biſurcatiomi Aſpere Arteriæ dederit, quorum nullum veſtigi um 
þ extat in Hemine & Quad! upedibus mihi wiſis, uhi omnes Vos muſcu- 
of oi capiti Arteriæ Junxit. In Aguila, Ec. ſupra bijurcationem, &c. 
e . Steno in Blaſ. Anat. Animal. p- 2- Co 4. | l 
n. e) The Aſpera Arteria is very remarkable in the Suan, which 
iy = thus deſcribed by 7. Bartholin, viz. Aſpera Arteria admirandæ 
f, E] atis ſtructuræ. Nam pro Colli longitudine dear ſum Oe agi comes 

= protenattur donec ad flernum perveniat, in cujus capſulam ſe incurus 
he Feu infinuat & recendit, velut in tuto loco & thecd, moxque ad fun- 
ut dum ejaſdem cawitatis delata ſurſum reflectitur, egrediturque anguſti- 
n. 2 Sterni, & Claviculis medliis concenſis, quibus ut fulcronititur, ad 

=: Throracem ſe flectit.. . Miranda bercle modis omnibus conſiitutio & 

I | Reſpirationt 

7a : 
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Tongue (a), the inner Ear (5), and many Matters 
| beſides; 


Reſpirationi inſervit & Voci. Nam cùm in ftagnorum fundo edulia 
pro victu quœrat, longiſſi mo indiguit collo, ne longa mord ſuſfocationis 
incurreret periculum. Et certè dum dimidiam fere bhoram tots Capite 
& Collo pronis vado immergitur, pedibus in altum elatis cœloque Ge 
ver ſis, ex ea Arteria que pectoris dictæ waging recluſa eff portione, 
tanquam ex conds promo ſpiritum haurit. Blaſ. ib. c. 10. 

(a) The Structure of the Tongue of the Wood- Pecier is very ſin- 
gular and remarkable, whether we look at its great Length, its 
Bones and Muſcles, its encompaſſing Part of the Neck and Head, 
the better to exert itſelf in Length; and again, to retract it into 
its Cell; and laſtly, whether we look at its ſharp, horny, bteardcd 
Point, and the glewy Matter at the End of it, the better to ſtab, 
to ſtick unto, and draw out little Maggots out of Wood. Tr. 
lis enim Picis (faith Cotter ) ad Vermiculos, Formicas, aliaque Trjc- 
fa wvenanda ta'is Lingua foret, Siquidem Picus, innata ſua ſagaci- 
tate cam deprebendit alibi in arboribus, wel carie, wel alia de ga 
cavatis, Vermes inſectagque deliteſcere, ad las volilat, ſeſeque digitt;, 
wnguliſque poſterioribus robuſtiſſimis, & Caudæ pennis reg idiſſimis ſu- 
entat, aonec walido ac peracuto Reſtro arborem pertundat: arbire 
pertusd, foramini ratrum immittit, ac quo animacula ſtridore excitet 
percellatgque, magnam in arboris cao emittit vecem, inſecta woc fera- 
rione kac concitata huc illucque repunt; Picus vero linguam ſuam ex- 
erit, atque aculeis, bamiſque animalia infigit, infixa attrahir & de- 
vorat. Vide Blaſii ubi ſapra, p. 2. c. 24. | 

( I have before in Book IV. Chap. 3. Note (a) p. 124. taken 
notice of what others have obſerved concerning the inner Ear of 
Birds, reſerving my own Obſervations for this Place: Which I 
hope may be acceptable, not only for being ſome of them new, 
but alſo ſhewing the Mechaniſm of Hearing in general. 

In this Organ of Birds, I ſhall take Notice only of three Parte, 
the Membranes and Cartilages; the Columella; and the Conclave : 
The Drum, as ſome call it, or Membrana Tympani, as others, 
conſiſts of two Membranes, the Outer, which covers the whole 
Meatus, Baſon, or Drum, (as ſome call it) and the inner Mem- 
brane. To ſupport, diſtend, and relax the outermoſt, there is one 
ſingle Cartilage, reaching from the Side of the Meatus, to near 

the Middle of the Membrane, On the Top of the Columella is 


another Cartilage, conſiſting of three Branches, a, b. c. in Fig. * 
The 
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Cap. II. The Heads of BixpS. 343 
The longeſt middle Branch a, is joined to the Top of the ſingle 
upper Cartilage before ſpoken of, and aſſiſts it to bear up the upper 
outer Membrane: The two Branches, b, e. are joined to the Os 
Petroſum, at ſome D ſtance from the outer Membrane: Upon this 
inner Cartilage, is the inner Membrane fixed, the two outer Sides 
of which, a. 5. and a, es are joined to the outer Membrane, and 
make a kind of a three-ſquare Bag. The Defign of the two Branch- 
es or Legs of the Cartilage, 6, c, are, I conceive, to keep the 
Cartilage and Columella frem wavering Side-ways, and to hinder 


them from flying too much back: There is a very fine flender Li- 


gament extended from the oppoſite Side, quite croſs the Meatus or 
Baſon, to the bottom cf .the Cartilage, near its joining to the Ca- 
lumella. Thus much for the [Membrane Tympani, and their 
Cartilages. 

The next Part is the Columella (as Scbelbammer calls it.) This 
is a very fine, thin, light, bony Tube; the bottom of which 
ſpreads about, and gives it the Reſemblance of a wooden Pot-lid, 
ſuch as I have ſeen in Country- Houſes. It exactly ſhuts into, and 
covers a Foramen of the Conclave, to which it is braced all round, 


with a fine ſubtile Membrane, compoſed of the tender Auditory _ 


Nerve, This Bottom er Baſe of the Columella, I call the Operculum, 

The lait Part, which ſome call the Labyrinth and Cochlea, con- 
fiſting of Branches mere like the Canales Semicirculares in Man, 
than the Cochlea, I call the Conclave Audits. It is (as in moſt 
other Animals) made of hard context Bone. In moſt of the Birds 
] have opened, there are circular Canals, ſome larger, ſome leſſer, 
cro:ing one another at right Angles, which open into the Conclave. 
But in the Gooſe it is othcrwiſe, there being cochlcous Canals, but 
not like thoſe of other Birds. In the Conclave, at the Side oppo- 
ſite to the Operculum, the tender Part of the Auditory Nerve enters, 
and lineth all thoſe inner retired Parts, wiz. the Conclave and 
Canals, | | 

As to the Paſſages, Columnæ, and other Parts obſervable in the 
Lar of Birds, I ſhal} paſs them by, it being ſufficient to my Pur- 
pole, to have deſcribed the Parts principally concerned in the Act 
cf Hearing. And as the Ear is in Birds the moſt ſimple and in- 
complex of any Animals Ear; ſo we may from it make an eaſy and 
rational Judgment, how Hearing is performed, wiz. Sound being a 
1remor or Undulation in the Air, cauſed by the Collifion of Bodies, 
doth, as it moves along, ſtrike upon the Drum, or Membrana 
Tympani, of the Ear: Which Motion, whether ſtrong or languid, 
fhri!l or ſoft, tuneful er not, is at the ſame Inftant impreſled upon 


the Cartilages, Columella, and Operculum, and ſo communicated to 
the Auditory Nerve in the Conclave, 
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beſides; but for a Sample, I ſhall only inſiſt upon 
the wonderful Proviſion in the Bill for the judging 
of the Food, and that is by peculiar Nerves lodge( 
thercin ſor that Purpoſe; ſmall and leſs numerous 
in ſuch as have the Aſſiſtance of another Senſe, the 
Eye; butlarge, more numerous, and thickly branch. 
ed about, to the very End of the Beak, in ſuch 
hunt for their Food out of Sight in the Waters, in 
Mud, or under Ground (a). And 
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And now if we compare the Organ and Act of Hearing with 
thoſe of Sight, we ſhall find that the Conclave is to Hearing, as the 
Retina is to Sight; that ſonorous Bodies make their Impreſiicr; 
thereby on the Brain, as viſible Objects do by the Retina. Alf, 
that as there is an Apparatus in the Eye, by the opening and ſhut. 
ting of the Pupil, to make it correſpond to all the Degrees of Light, 


ſo there is in the Ear, to make it conformable to all the Degrees cf 
Sound, a noble Train of little Bones and Muſcles in Man, Cc. 0 


train and relax the Membrane, and at the ſame Time to open end. 


ſhut the Baſis of the Stapes (the ſame as what I call the Oprrculun 


in Birds: But in Birds there is a more ſimple, but ſufficient A- 


paratus for this Purpoſe, tender Cartilages, inftead of Bones and 


Joints, to correſpond to the varicus Impreſſi ns of Souncs, erd 
to open and ſhut the Operculum. Beſides which, I ſuſpect the Liga- 
ment I mention'd, is only the Tendon of a Muſcle, reaching to 
the inner Membrana Tympani, and joined thereto, (as 1 find bye 
ſtricter Scrutiny) and nct the Cartilage, as I imagined. By this 
Muſcle, the inner Membrane, and by Means of that the Outer alſo, 
can be diſtended or relaxed, as it is in Man, by the Malicus vn! 


its Muſcle, Sc. 


(a) Flat-bill'd Birds, that grope for their Meat, have e 


Pair bf Nerves, that come into their Bills, whereby they have tles 


Accuracy to difliagutſh what is proper for Food, and what to be rejte 
fred by their Taſie, when they do not ſee it. This avas moſt evidei: 
in a Duci”s Bill and Head; Ducks having larger Nerves that cine 
into their Bills than Geeſe, er any other Bird that I bave feer. ; ard 
and therefore qua fer and grope out their Meat the moſt. But then ! 
ai come ed none of theſe Nerves in round bill d Birds, But ſince, . 
my Anatemies in the Country, in a Rook, I firſt obſerved two Neri! 
that came down bet ꝛviat the Eyes into the upper Bill, but conficerab'y 
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And now from the Head and Mouth, paſs we to 
its near Ally, the Stomach, another no leſs notable 
than uſeful Part; whether we conſider the Elegancy 
of its Fibres knd Muſcles, or its Multiplicity; one 
to ſoften and macerate, another to digeſt; or its 
Variety, ſuited to various Foods, ſome membra- 
nous, agreeable to the frugivorous, or carnivorous 


Aber Ct a ee 


Bs Thickneſs, ---- Tro are diſtribute 


Kind; ſome muſculous and ſtrong (a), ſuited to 


the Comminution, and grinding of Corn and Grain, 


and ſo to ſupply the Defect of Teeth, 

And now to this Specimen of the Parts, I 
might add many other Things, no leſs curiouſly 
contrived, made, and ſuited to the Occaſions of theſe 
Volatiles; as particularly the Structure and Lodg- 


E 7 ment 
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ſmaller than any of the three Pair of Nerves in the Bills of Ducks, 
but larger than the Nerves in any other round bill" d Birds. And it is 


remarlable that theſe Birds, more than any other round-$i1Þd Birds, 
ſeem to grope for their Meat in Cœu- dung, &. Mr. J. Clayton, 
in Philoſ. Tranſ. No 206. 


I obſerved three Pair of 1 in all the broad-bill'd Birds that 


; i T could meet with, and in all ſuch as feel for their Food out of Sight, 


as Snipes, Wocdcocks, Curlews, Geeſe, Ducks, Teals, Nat, %c, 
Theſe Nerwes are very large, equalling almyf} '' Optic: Herve in 

7 nigh the End of tie uper Bill, and 
are there very much expanded, paſſing thro” the Bene ina the Membrane, 
lining the Roof of the Mouth, Dr. A. Moulen, ib d. Ne 199, Or 
both in Mr, Lowthorp's Abridg. Vol. II. p. 861, 952. 

(a.) The Gizzard is not only made very ſtrong, efpecially in the 
Granivorous ; but hath alſo a Faculty of grinding what is therein: 
For which Purpoſe, the Bird ſwalloweth rout Stones down, which 
when grown ſmooth, are rejected and ca? ont of rhe Stomach, as 
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| > uſeleſs. This Grinding may be heard in Falcons, Eagles, Cc. by 
; laying the Ear cloſe to them, when their St-machs are empty, as 
the famous Dr. Harvey faith, De Generat. Exer. 7. 


As to the Strength of the Gixzard, and the U ſe of Stones to the 


2 f Cizeſtion. of Fowle, divers curious Experiments may be met with, 
: kry'd by Signeur Redi, with Glaſs Bubbles, ſolid Glaſs, Diamonds, 


and other hard Bedies, See his Exp. Nat. 
(a) It 
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ment of the Lungs (a); the Configuration of the 


Breaſt, and its Bone, ll like a Keel, for commo— 
dious Paſſage through the Air, to bear the large oth 
and ſtrong Muſcles, which move the Wings, and to othi 
counterpoiſe the Body, and ſupport and reſt it upon upo 
at Rooſt. The Neck allo might deſerve our Notice, give 
always either exactly proportion'd to the Length of (a) 
the Legs, or elie longer, to hunt out Food, to fon arch bei 
in the W aters (b); as allo to counterpoiſe the Body triv 
in Flight (c). And ys [I might here take Notice ture 
ef 

ſha] 

= — — — — latit 
the 


(a) It is no leſs remarkable in Birds, ho their Lungs 2chere t | 
the Thorax, and have but little Play, than that in other Animals WR $7 
they are looſe, and play much, which is a good Provifion for their 

ſteady Flight. Alſo they want the Diaphragm, and inſtead there. 
of, have divers large Bladders made of thin tranſparent Memiran: 
with pretty large Holes out of one into the other. Theſe Mem- 
branes ſcem to me to ſerve for Ligaments, or Braces to the Viſcers, 
as well as to contain Air, Towards the upper Part, each Lube of 
the Lungs is perforated in two Places, with hive Perforations ; 
whereof one is towards t he outer, the other towards the inner Patt 
of the Lobe. Thio? theſe Perforations, the Air hath a Palſlag: n- 
to the Belly, (as in Book I. Chap. 1. Note (V), p. 9. that is, into the 
foremention*d Bladders ; ſo that by blowing into the Aſpera Arteria, 
the Lungs will be a little raiſed, and the whole Belly blown up, 0 
as to be very turgid, Which doubtleſs is a Means to make their Po- 
dies more or leſs buoy ant, according as they take in more or leſs Air, 
to facilitate thereby their Aſcents, and Deſcents; like as it is 1 
the Air-Bladders of Fiſhes, in the laſt cited Place, Note (a) p. 10. 

(b) Such Birds as bave long Legs, bave alſo a long Neck ; for that 
otherawiſe they could not commodicufly gather up their Food, ' Gither a 
Land, or in the Water, . But on the other Side, thoſe which have bore 
Necks, have not always long Legs, as in Stwans-- qui: 
Necks ſerve them to TO to the Bottom of Rivers, &c. Willughby'; 
Ornithol. I. 1. c. ſect. . 

(c) We have fafficient Inſtances of this in Geeſe, Ducks, &e. 
whoſe Wings (their Bodies being made for the Convenience of {wit 
ming;) are placed out of the Center of Gravity, nearer the Head, 
But the extending the Neck and Head in Flight, cauſeth a due Equi. 
poiſe and Libration of the Body upon the Wings; which is : _— 

* excellent 


dadmiratierem. Steno in Blaſ. Anat. Animal. p. 2. c. 4. 
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of the Defect of the Diaphragm, ſo neceſſary in 


other Animals to Reſpiration; and alſo of divers 
other Parts redundant, defective, or varying from 
other Animals. But it would be tedious to inſiſt 
upon all; and therefore to the Examples already 
given, I would rather recommend a nice Inſpection 
(a) of thoſe curious Works of God, which would 
de manifeſt Demonſtrations of the admirable Con- 
trivance and Oeconomy of the Bodies of thoſe Crea- 
tures. 

From the Fabrick therefore of their Bodies, I 
ſhall paſs to a Glance of one or two Things, re- 
lating to their State; and ſo conclude this Genus of 
the Animal World. | 


Of the Migration of BIxDs. 


8 Oncerning the State of this Tribe of Animals, 
_4 the firſt Thing I ſhall ſpeak of, (by reaſon 
God himſelf inſtanceth in it,) ſhall be their Mi- 
gration, mention'd er. viii. 7. Yea, the Stork in the 
Heaven knoweth her appointed Times, and the Turtle, 

| and 


I excellent Uſe of the long Necks of theſe Birds, beſides that of 
reaching and ſearching in the Waters for their Food. 


But in the Heron, whoſe Head and long Neck (altho* tuck'd up 


F in Flight,) over-balance the hinder Part of the Body; the long 


Legs are extended in Flight, to counterpoiſe the Body, as well as to 
ſupply what is wanting in the Tail, from the Shortneſs of it. 
(a) Steno thus concludes his Myology of the Eagle, Imperfecta 


bc Muſculorum deſcriptio, non minis arida eft Legentibus, quùm In- 
» ſpeetantibus fuerit jucunda eorundem præ paratio. Elegantiſſi ma enim 
Mechanices artificia, creberrims in illis obwia, verbis non niſi ob ſcu- 


re exprimuntur, carnium autem duc, tendinum colore, inſertionum 
Froportione, & trochlearum diſtributione eculis expoſita omnem ſuperant 


(a) Curia 
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and the Crane, and the Sꝛballuu obſerve the Time if 
their Coming; but my People, &c. 

In which Act of Migration, there are two Thing 
to me exceedingly notable. One is what the Text 
ſpeaks of, their knowing their proper Times for 
their Paſſage, when to come (a), when to go; as 
alſo that ſome ſhould come, when others go; and 
ſome others go, when theſe come. There is no doubt 
but the Temperature of the Air, as to Heat and 
Cold, and their natural Propenſity to breed their 
Young, may be great Incentives to thoſe Creature 
to change their Habitation: But yet it is a very 
odd Inſtinct, that they ſhould at all ſhift their Ha- 
bitation; that ſome certain Place is not to be found 
in all the Terraqueous Globe, affording them con- 
venient Food and Habitation all the Year, either in 
the colder Climes, for ſuch as delight in the colder 
Regions; or the hotter, for ſuch Birds of Paſſage 
as fly to us in Summer. 

Alſo it is ſomewhat ſtrange, that thoſe untaught, 
unthinking Creatures, ſhould fo exactly know the 
beſt and only proper Scaſons to go and come. This 
gives us good Reaſon to interpret the IV" TN ap- 
pointed Times (b) in the Text, to be ſuch Times as 
the Creator hath appointed thoſe Animals, and hath 
accordingly, for this End, imprinted upon their Na- 
tures ſuch an InſtinQ, as exciteth and moveth them 

: thus, 


— 


* a, 


— 
— 


(a) Curioſa res eſt, ſcire, quam exactè hoc genus avium [ Gruum] 
guorannis obſervet tempora ſui reditis ad nos. Anno 1663. prin 
Grues comparuerunt in campeſtribus Piſæ 20 Feb. Fe. F. Redi Exp. 
Nat. p. 100. ubi plura. | 

(6b) From AY indixit, conflituit, ſcil. locum, wel tempus, u6! 
vel quando aligiid fieri debet, Buxt, in verb. 

De woluntate ſud certiorem rediidit, Con. Kircher Concordant, 
Pars 1. Col. 1846. JV Generaliter pro re aliqua certa, ati. 
ſtata, & definita accipitir, 1. Pro tempore certo & conſtituto. 2. 


Deinde pro feſto ſeu Solennitate, que certo & fato tempore celebratul. 


(a) %4 


3. Pro loco certo conſtituto. Id. ibid, Col. 1847. 
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thus, at proper Times, to fly from a Place that 
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would obſtruct their Generation, or not afford con- 


venient Food for them, and their Young, and betake 


themſelves to another Place, affording all that is 
wanting for Food or Incubation. _ 

And this leads me to another Thing remarkable 
in this Act of Migration; and that is, That thoſe 
unthinking Creatures {ſhould know what Way to 


© ſteer their Courſe (a), and whither to go. What. 


2 4 


but the Great Creator's Inſtinct, ſhould ever move 
a poor fooliſh Bird, to venture over vaſt Tracts of 
Land, but eſpecially over large Seas? If it ſhould 
be ſaid, That by their high Aſcent up into the Air, 
they can ſee croſs the Seas; yet what ſhould teach 
or perſuade them, that that Land is more proper 
for their Purpoſe, than this? That Britain (for 
Inſtance,) ſhould afford them better Accommoda- 
tions than Egypt (5), than the Canaries, than Spain, 


or 


(a) Quis non cum admiratione wideat »rdinem & politiam peregri- 


> nantium Avium, in itinere, turmatim wolantium „fer longos terrarum 
8 maris tractus abſque Acu marina g. Quis eas rertum iter in 
d acris mutabilt regione docuit ® Quis præteritæ ſigna, & future vie 
3 indicia? Quis eas ducit, nutrit, & vitæ neceſſaria miniflrat ? Quit 
|: inſulas & Hoſpitia illa, in quibus victum reperiant, indicavit ; mo- 
| > dunque ej uſmodi loca in peregrinationibus ſuis inveniendi? Hæc ſan? 
ſperant hominum captum & induſtriam, qui non niſi longis experien- 
lis, multis itinerariis, chartis geographicis, -- S acis magnetice 


lenefcio, =» ==: ejuſmod! marium S terrarum _— conficere tentant 


E audent, Lud. de Beaufort. Coſm. Divina, ſe 


„. Cape. I 
% I Inſtznce particularly in Egypt, becauſe Mr. Willugbby thinks 


Seballoros fly thither, and into Ethiopia, &c. and that they do not 
| _ in Holes, or under Water, as Claus Magnus reports. Vide 
3 U 


ri1th, lib, 2. cap. 3. But Etmuller puts the Matter out of doubt, 


| Who ſaith, Memini me plures, quam quas Medimnus caperit, Hirun- 


| Wines ar&0 coacervatas intra Piſcinæ cannas, ſub glacie prorſus ad 
Z 15 um exanimes, pulſantes tamen, reperiiſſe. Etmuller Diſſert. 2. cap. 
{ Jo, ſect. 8. This, as it is like whatOl, Magnus ſaith, ſo is a Confirmation 


vf it. The Archbiſhop's Account is, In Septentrionalibus aquis ſe- 


Piu caſu Piſcatoris extrabuntur Hirundines, in modum conglomerate 


maſſe, 


a 0 
— — 2 — 
S —— — —— 
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or any of thoſe many intermediate Places over 
which ſome of them probably fly. 

And laſtly, to all this, let us briefly add the Ac- 
commodations theſe Birds of Paſſage have, to enable 
them to take ſuch long Flights, v:z. the Length of 
their Wings, or their more than ordinary Strength 
(a) for Flight, 


1 — 


maſiæ, que ore ad ot, & alũ ad alam, & ede ad pedem poſi prfrci. 


pium autumn ſeſi irter cannas deftenſure colligarunt. -- Maſſa au- 


tem illa per im peritos adoleſcentes— extracta, atzue in &ſtuaria pur. 
tata, caloris acceſſiu irundines reſolute, volare quidem incipiunt, ſed 
exiguo tem pere durant. Ol. Mag. Hift. I. 19. c. 20. | 

Since my penning, this Note, we had at a Meeting of the Rey] 


Socicty, Feb. 12, 1712-13, a farther Confirmation or $Twa/lcqus rvtie | 


ring under Water in Winter, from Dr. Colas, a Perſcn very curtgut 
in theſe Matters; who ſpeaking of their Way of F ſhirg is tt; 
Northern Parts, by breaking Holes, and drawing their Nets ugder 
the Ice, faith, That he ſaw ſixteen Swallows ſo drawn out of i! 
Lake of Samreoat, and about thirty out of the King's great Pond 
in Neſineilen; and that at Schlebitten, near an Houſe of the Ea:l of 
Dehna, he ſaw two Swallows juſt come out of the Waters, that 
could ſcarce ſtand, being very wet and weak, with their Wings 
hanging on the Ground ; and that he hath obſerv'd the Swallows to 
be often weak for ſome Days after their Appearance. | 

(a) As Sevalliwos are well accommodated for long Flights, ly 
their long Wings, fo are Quails by the Strength of their pefcra! 
Muſcles, by the breadth of their Wings, Sc. For Quails have but 
ſhort Wings for the Weight of their Body; and yet they fly from 
us into warmer Parts againſt Winter, and to us in Spring, crotl:ng 
our Seas. So divers Travellers tell us, they croſs the Mediterrare- 
an twice a Year, flying from Europe to Africa, and back again: 
Thus Bellomus, in Mr. Willughby, faith, When we ſaid frm 
Rhodes to Alexandria of Egypt, many Quails flying from the North 
to the South, were taken in our Ship; whence JI am verily per- 


ſuaded, that they ſhift Places: Fer formerly alſo, when I far d cit 


of the Iſle of Zant to Morea, or Negropont, ix the Spring- ine, I 


had obſerv'd Quails flying the contrary Way, from South to Nortb, 
that tbey might abide there all Summer. At which Time alſo, eie 
Were a great many taken in our Ship, Ornith. p. 170. 
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be Sperm of the Cock. Bat the Uſe of theſe, (ſaith Dr. Harvey, 
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CHAP. IV. 


Of the Incubation of BIRps. 


Nother Thing relating to the State of this 
Tribe of Animals, is their [ncubation, 


And firſt, the Egg itfelt deſerves our Notice. Its 


Parts within, and its cruſty Coat without, are ad- 
mirably well fitted for the Buſineſs of Incubation. 
E That there ſhould be one Part provided for the For- 
mation of the Body (a), before its Exit into the 
World, and another for its Nouriſhment, after it 
is come into the World, till the Bird is able to ſhift 
for, and help itfelſ; and that theſe Parts ſhould be 
ſo accurately braced, and kept in due Place (5), is 
certainly a deſign'd, as well as curious Piece of 
Workmanſhip. | 


And 


. — 


(a) The Chicken is form'd cut of, and nouriſcd by the White alone, 


eilluſit be grown great. The Yo!k ſerwes for the Chic tens Nourifhe 
ment, ofter it is oell grown, and partly alſy after it is batch'd For 
a gd Part of the Yelk remains after Excluſiom, being received into 
te Chicken's Belly; and being there reſerved, as in a Store houſe, is 
Eby the [ Appendicula, or Ductus Inteſtinal's,] as by a Funnel, con- 
veyed into the Guts, and ſerves inſtead of Milt, &c. Willughby's 
Ornith. 1, 1. c. 3. Ipſum animal ex albs liguore Ovi corporatur, 
Cibus ejus in luteo eff. Plin. lib. 10. cap. 3. 

5 Ariſtotle faith, The long ſparp Eggs bring Females; the round 
bres, woith a larver Compaſs at the ſharper End, Males, Tit, An. 
J. 6. c. 2. After which he tells of a Sot at Syracuſe, that ſat 
Drinking ſo long, till Eggs were hatch'd; as alſo of the Cuſtom of 
Egypt, of hatching Eggs in Dunghills, | 

(%) As the Shell and Skin keep the Volk and two Whites toge- 
ther; ſo each of the Parts, (the Volk and inner White at leaſt,) 


E ſeparated by Membran«s, involving them. At each End of the 
Keb is a Ireddle, ſo call'd, becauſe it was formerly thought to be 
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And then as to the Act itſelf of Incubation, What 
a prodigious Inſtinct is it in all, or almoſt all the 
ſeveral Species of Birds, that they, and only they, 
of all Creatures, ſhould betake themſelves to thi; 
very Way of Generation? How ſhould they be 


aware that their Eggs contain their Young, and that 


© 


their Production is in their Power (a)? What 
ſhould move them to betake themſelves to their 
Neſts, and there with Delight and Patience to a. 
bide the due Number of Days? And-when their 
Young are gotten into the World, I have already 


ſhewn how admirable their Art, their Care, and 


STopyn is in bringing them up until, and only un- 
til, they are able to ſhift for themſelves, 


— 


in Willugh, Ornith. c. 3.) is ts be as it vere, the Poles of this Mi. 


crocoſm, and the Connections of all the Membranes twiſted and Knit ti. 


gether, by which the Liquors are not only conſerved, each in its Pla, - 


but do alſo retain their due Poſition one to another, This, altho' ina 
great meaſure true, yet doth not come up to what I have myſelf ob- 
ſerved ; for I find, that theſe Chalaze, or Treddlts, ſerve not bare. 
ly to keep the Liquors in their Place, and Poſition to one another; 
but alſo to keep one and the ſame Part of the Volk uppermoſt, let 
the Egg be turn'd nearly which way it will; which is done by this 
Mechaniſm : The Chalaze are ſpecifically lighter than the Whites, 


in which they ſwim; and being braced to the Membrane of the 


Volk, not exactly in the Axis of the Volk, but ſomewhat out of 


it, cauſeth one Side of the Volk to be heavier than the other; ſ% 


that the Volk being by the Chalazez made buoyant, and kept ſwim: 
ming in the midft of two Whites, is by its own heavy Side kept with 
the {ame Side always uppermoſt; which uppermoſt Side, I have ſome 
Reaſon to think, is that on which the Cicatricula lies; that being 
commonly uppermoſt in the Shell, eſpecially in ſome Species of Egg 
more, I think, than others. | 

(a) All Birds lay a certain Number of Eggs, or nearly that Num- 
ber, and then betake themſelves to their Incubation 5 but if theit 
Eggs be withdrawn, they will lay more, Of which, ſee Mr, 


Ray's Wiſdom of God, p. 137. 7) The 
a) Ti 
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And laſtly, when almoſt the whole Tribe of 
| Birds do thus, by Incubation, produce their Young, 
| it is a wonderful Deviation, that ſome few Fami- 
| lics only, ſhould do it in a more novercal Way (a), 
| without any Care or Trouble at all, only by lay- 
ing their Eggs. in the Sand, expoſed to the Heat 
| and Incubation of the Sun. Of this the Holy 
| Scripture itſelf gives us an Inſtance in the Oſtrich: 
| Of which- we have an Hint, Lam. iv. 3. The 
| Daughter of my People is became cruel, like the Oſ- 
| riches in the Mildernæſs. This is more plainly ex- 
preſſed in Feb xxxix. 14, 15, 16, 17. [The Oſ- 
trich] leaveth her Eggs in the Rartb, and warmeth 
them in the Duſt, and forgetteth that the Foot may 
cruſh them, er that the wild Beaſt may break them. 
She is hardened again}? her Young ones, as though they 
were not bers: Her Labour is in vain, without Fear, 
$ Becauſe (7 OD hath deprived-ber of Is Hiſdom, neither 
| hath he imparted unta ber Underſlanding. In which 
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(ce % 6 . Y 
„Words I ſhall take Notice of three Things: 1. Of 
w. this anomalous Way of Generation. It is not 
every ſtrange, that no other Incubation but that of 
', 

5 5 | * 
this S 3 

e5 — — — — — 
the 

8 a ) The Tabor is a Bird no bigger than a Chicken, but is ſaid to 
z lay an Egg larger than a Gooſe's Egg, and bigger than the Bird it- 
cath He ſelf. Theſe they lay a Yard deep in the Sand, where they are 
*. hatch'd by the Warmth of the Sun; after which they creep out, 
ein and get to Sea for Proviſions. Navaret's Account of China, in 
Fen Collect. of Voyages, Vol. 1. This Account is, in all Probability, 


= borrow'd from Nieremberg, or Hernandez, (that copy'd from him,) 
vo calls this Bird by the Name of Dare, and its Egg Tapun,not the 
Bird itſelf, as Nawarette doth. But my Friend Mr. Ray ſaith of it, 
Mr By Hiforia itbæc proculilubio fabuloſa & falſa et. Quamvis enim 
Aves nonnulle maxima ova pariunt, ut v. g. Alkie, Lomwi 

5 pariant, ut v. g , ae, 
e Anates, Arcticae, &c. bujuſmodi tamen unum duntaxat, non plura, 
a ponunt anteguam incubent: nec ullam in rerum naturd-avem dart 
exiſtimo cujus ova albumine careant. Cum Albumen prœcipua ovi pars 
t, quedgue primum fætui alimentum ſubminiftrat. Raii Synop, 
. Meth. p. 155, 3 

4 | R (a) The 
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hardened againſt her Young Ones, as though they wer! 


Tribes, are endowed with. 


7 only by the Heat of the Sun, till the Young be excluded: For the Vi. 
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the Sun, ſhould produce their Voung; but it is ve- 
ry odd and wonderful that any one Species ſhould 
vary all from the reſt of the Tribe. But above all, 
2.. The ſingular Care of the Creator, in this Cafe, 
is very remarkable, in ſupplying ſome other Way 
the Want of the Parent-Animals Care and Trey 
(a), ſo that the Young ſhould, notwithſtanding, be 
bred up in thoſe large and barren Deſarts of Ara- 
bia and Africa, and ſuch like Places where thoſe 
Birds dwell, the moſt unlikely and unfitting (in al 
human Opinion) to afford Suſtenance to young help- 
leſs Creatures ; but the fitteſt therefore to give De- 
monſtrations of the Wiſdom, Care, and eſpecial Pro- 
vidence of the infinite Creator and Conſervator of 
the World. 3. The laſt Thing I ſhall remark is, 
That the Inſtincts of Irrational Animals, at leaft of 
this ſpecified in the Text, are attributed to Gov. 
For the Reaſon the Text gives why the Oftrich i; 


not hers, is, Becauſe G O D hath deprived her if 
Wiſdom and not imparted Underſtanding to her; i. e. 
he hath denied her that Wiſdom, he hath not im- 
parted that. Underſtanding, that Zr, that natu- 
ral Inſtinct to provide for, and nurſe up her Y oung, 
that moſt other Creatures of the fame, and other 


Thus 
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(a) The Eggs of the Oftrich being buried in the Sand, are cheriſhil 


ters of Natural Hiſtory do generally agree, that the old Birds, fit 
they have laid and covered their Eggs in the Sand, forſake them, onl 
take no more Care of them. Willugh. Ornith. I. 2. c. 8. ſect. 1 7 

But there is another Oftrich [of America] which Acaret tell (2 


us of, that takes more Care of her Young, by carrying four of B. 
her Eggs, a little before ſhe hatcheth, to four Parts of her Nef, r 


there to breed Worms for Food for her Young. Acaret's Diſc." 1 
(a) K 
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Thus I have diſpatch'd what T intended to inſiſt 
| upon concerning the State of this Set of Animals; 
| of which, as alſo of their admirable Inſtincts, a great 
deal more might deſerve our eſpecial Obſervation; 
particularly the admirable Curioſity, Art, and Va- 

riety of Nidification (a), uſed among the various 
| Species of Birds; the great Sagacity, and many 
| Artifices uſed by them in the Inveſtigation and Cap- 
ture of their Prey (5), the due Proportion of the 
more and leſs uſeful, the Scarcity of the Voracious 
and Pernicious, and the Plenty of the Manſuete and 
# Uſeful (c). Alſo the Variety of their Motion and 
Flight might deſerve Conſideration, the Swittneſs 
of ſuch whoſe Food is to be ſought in far diſtant 
Places, and different Seaſons (4); the ſlower Mo- 
tion, and ſhort Flights, of others more Domeſtick; 
and even the Aukwardneſs of {ome others to Flight, 
© whoſe Food is near at hand, and to be-gotten with- 
out any great Occaſion of Flight (e). Theſe, and 
divers other ſuch like Things as theſe, I ſay, I might 
e. have ſpoken more largely unto; but I ſhall paſs them 
m. by with only a bare Mention, having already taken 
tu- ¶ Notice of them in the Company of other Matters 
ng, of the like Nature, and manifeſted them to be Aëts 
het of excellent Deſign, Wiſdom, and Providence, in 
the great Creator. | 


bus 
$ — — — = 
7 
— 
(a) See Bos IV. Chap. 13. 
FE = {5) See Bock IV. Chap. 11. and 14. 
1 (e) See Boo IV. the beginning of Chap. 10. 
Mu. (4) See Book IV. Chap. 8. 
after le) The Colymbi, or Douckers, having their Food near at hand in 
„ an „ the Waters, are remarkably made for Diving therein. Theit 
&. . Heads are ſmall, Bills ſharp-po'nted, Wings ſmall, Legs flat 
tells W and broad, and placed backward, and nearer the Tail than in other 
our d 1 Birds; and laſtly, their Feet, ſome are whole - footed, ſome cloven- 
by | footed, but withal fin-toed. Vide Willugb. Ornith, I. 3. ſea. 5. 
Tic. 5 


) See x | R 2. CHAT 


The CONCLUSION. 


VND now if we reflect upon the whole Mat- 

ter, we ſhall here find another large Uribe of 
the Creation, abundantly ſetting forth the Wiſdom 
and Glory of their great Creator. We praiſe the 


Ingenuity and Invention of Men, for the Contri- 


vance of various pneumatick Engines; we think them 
witty, even for their unſucceſsfu] Attempts to ſwim 
in, and ſail thro? that ſubtile Element the Air; and 


the curious Mechaniſm of that Artiſt is had in Re- 


membrance, and praiſed to this Day, who made a 
Dove, or an Eagle (a) to fly but a ſhortSpace. And 
is not therefore all imaginable Honour and Praiſe 
due to that infinite Artiſt, that hath ſo admirably 
contrived! and made all the noble Variety of Birds; 
that hath with ſuch incomparableCurioſity and Art, 
formed their Bodies from Head to Tail, without 
and within, that not ſo much as any Muſcle, or 
Bone, no, not even a Feather (6) is unartificially 
made, miſplaced, redundant, or defective, in all the 
ſeveral Families of this large Tribe? But every 
Things fo incomparably performed, ſo nicely fitted 


up for Flight, as to ſurpaſs even the Imitation of 


the moſt ingenious Artificer among mortal rational 


Beings. 
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(a) Vide Biel V. Chap. 1. Note Ca) p. 276. 
(b) Deus non ſolum Angelum, & Hominem, ſed nec exigui Scan. 


temſ tibilis animantis viſcera, nec Avis pennulam, nec Herbe floſculun, | 7 
rec Arboris folium, fine ſuarum partium convenientid dereliquil i 
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Auguſtin, de Civ. Dei, I. 5. c. 11, 
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m eee and REPTILES. 
de 8 
„eee eee eee e 
e Of INS ECTS in General. 

d AVIN G diſpatch'd that Part of the 
iſe Animal World, which uſed to be ac- 
ly + counted the more perfect, thoſe Animals 
B; 8 ſtiled leſs perfect, or imperfect, will next 
it, deſerve a Place in our Survey, becauſe when ſtrict- 


ut ly enquired into, we ſhall find them to be fo far 
or from deſerving to be accounted mean and deſpica- 
ble Parts of the Creation, owing their Original 
the and Production to Putrefactions, Cc. as ſome have 
en thought, that we ſhall find them, I ſay, noble, and 
ted moſt admirable Works of Gop. For as the famaus 
Natural Hiſtorian, Pliny (a), prefaceth his 7 reatiſe 
na of Inſects, to prevent the Reproach of conde ſcend- 
ing (as might be thought) to ſo mean a Subject: 1. 
2: great Bodies, ſaith he, Nature had a large and eaſy 


re 


—Hbop to work upon obſequious Matter; whereas, in 
1 95 / Js and as it were no Bodies, woat 
= Foot- 
can. | 2 
lun, 2 18 ö ö 
. 2 (a) In magnis fiquidem cor poribus, Sc. Plin. Nat. Hiſt. 4. 1. 
C. 2, 


BY = R 3 (a) Loi. 
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Fooiſt eps of Reaſon, what Power, what great Per. 
fection is there? Of this having given an Inſtance 
or two of the exquiſite Senſes, and curious Make 
of ſome Inſects (a), he then goes on, Ve admire, 
faith he, the turrigerous Shoulders of Elephants, th, 
lofty Necks and Creſts of others; but, ſaith he, the 
Nature of Things is never more compleat than in thy 
leaſt Things. For which Reaſon he intreats his 
Readers (as I do mine) that becauſe they lighted 
many of the Things themſelves which he took Notice of, 
they would not therefore diſdainfully condemn his A. 
counts of them, ſince, ſaith he, in the Contemplatian 
of Nature, nothing ought to ſeem ſuperfluous. 
Thus that eminent Naturaliſt hath made his 
own, and my Excuſe too; the Force and Verit 
whereof will farther appear, by what I ſhall ſay of 
theſe Animals, which (as deſpicable as they have 
been, or perhaps may be thought) we ſhall find as 
exquiſitely contrived, and curiouſly made for that 
Place and Station they bear in the World, as any 
other Part of the Animal World, For if we conſi- 
der the innumerable Variety of their Species, the 
prodigious Numbers of Individuals, the Shape and 
Make of their little Bodies, and every Part thereof, 


1 
— 9 


(a) Li tot ſenſus collacaz it in Culice? Et ſunt alia dit u minora. 
Sed ubi Viſum in eo prætendit? Ubi Guflatum applicawvit? Ubi Odoratum 
inſeruit? Ubi vero truculentam illam & portione maximam wocem inge- 
neravit? Duca ſubtilitate Pennas adnexuit ? prælongavit Pedum crura? 

Di ſpoſuit jejunamCaveam, ut Alvum? Avidam Sanguinis, & potiſſimun 
human, ſitim, accendit? Telum werd perſodiendo tergori, quo ſpicula- 
wit ingenio? Atque ut in capaci, cam cerni non paſſit exilitas, ita re- 
ciproca gemi navit arte, ut fodiendo acuminatum pariter ſorbendeque 
er effet. Quos Teredini ad perforanda Rebora cum ſono beſte 
dentes afpxit® Potiſſi mumquè e lig no cibatum fecit: Sed turrigernt 
Elephantorum miramur humeros, * colla, & truces in ſub- 
Aime jact᷑us, Tigrium rapinas, Leonum jubas, cam rerum natura nuſe 

quam magis quam in minimis, tota fit, Plin. ibid. bei 
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their Motion, their Inſtincts, their regular Genera- 
tion and Production; and, to name no more, the 
incomparable Beauty and Luſtre of the Colours of 
many of them, what more admirable and more 
manifeſt Demonſtration of the infinite Creator, 
than even this little contemned Branch of the Ani- 
mal World? But let us take a ſhort View of 


Particulars. 3 


Sede 


CHAP. II. 


Of the Sat and STRUCTURE F INSECTS. 


E T us begin with the Shape and Fabrick of 
1 4 their Bodies: Which altho' it be ſomewhat 
different from that of Birds, being particularly, for 
the moſt Part, not ſo ſharp before, to cut and make 
way thro' the Air, yet is better adapted to their 
Manner of Life. For conſidering that there is little 
Neceſſity of long Flights, and that the Strength and 
Activity of their Wings doth much ſurpaſs the Re- 
ſiſtance their Bodies meet with from the Air, there 
was no great Occaſion their Bodies ſhould be fo 
ſharpened before. But the Condition of their Food, 
and the Manner of gathering it, together with the 
great Neceſſity of accurate Viſion, by that admira- 
ble Proviſion made for them by the reticulated Cor- 
nea of their Eyes; theſe Things, I ſay, as they re- 
quired a larger Room, ſo were a good Occaſion for 
the Largeneſs of the Head, and its Amplitude be- 
fore. But for the reſt of their Body, all is well 
made, and nicely poiſed for their Flight, and every 
other of their Occaſions. 
R 4 1 And 
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And) as their Shape, fo the Fabric and Mafe of 
their Bodies is no leſs accurate, admirable, and ſin- 


gular; not built throughout with Bones, and cover'd 


with Fleſh and Skin, as in moſt other Animals; 
but cover'd with a curious Mail of a middle Na- 
ture (a), ſerving both as Skin and Bone too, for the 
Shape, as well as Strength and Guard, of the Bo- 
dy; and as it were on Purpoſe to ſhew, that the 
great Contriver of Nature is not bound up to one 
Way only, | 


, G G S. E , S , Gs 
CH. I. 
Of the Evgs and ANTENNA of INsEcrs. 
O this laſt- mention'd Guard, we may add, 


that farther Guard provided in the Eyes and 
Antennæ. The Structure of the Eye, is in all 


Creatures, an admirable Piece of Mechaniſm; but 


that obſervable in the Eyes of Inſects ſo peculiar, 
that it muſt needs excite our Admiration: Fenced 
with its own Hardneſs, yea, even its own accurate 
Viſion, is a good Guard againſt external Injuries ; 
and its Cornea, or outward Coat, all over beſet 
with curious, tranſparent, lenticular (5) Inlets, en- 

, ling 


* _ 
"1 — ——— 
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(a) Inſecta non widentur Nervos babere, nec Ofſa, nec Spinas, nee 
Cartilaginem, nec Pinguia, nec Carnes, nec Craſſam quidem fragilem, 
1 zuædam marina, nec que jure dicatur Cutis: ſed medi æ cujujdam 
inter omnia hac nature corpus, c. Plin. Nat. Hiſt. I. 11. c. 4. 

(5) The Cornea of Flies, Waſps, Se. are ſo common an Enter» 


tainment with the Microſcope, that every body knows it is a curi- 
ous Piece of Lattice-work, In which this is remarkable, that 


every 
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Place of the Chryſtalline, if not of the 
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abling thoſe Creatures to ſee (no doubt) very accu- 
rately every Way, without any Interval of Time or 
Trouble to move the Eye towards Objects. 

And as for the other Part, the Autennæ, or 
Feelers, whatever their Uſe may be in cleaning 
the Eyes, or other ſuch like Uſe; they are, in 
all Probability, a good Guard to the Eyes and 
Head, in their Walk and Flight, enabling them, 
by the Senſe of Feeling, to diſcover ſuch Annoy- 
ances, which by their Proximity may perhaps 
eſcape the Reach of the Eyes and Sight (a). Be- 
| 468 ſides 
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every Foramen is of a lenticular Nature; ſo that we fee Objects 
through them topſey-turvey, as through ſo many convex Glalles : 
Vea, they become a ſmall Teleſcope, when there is a due focal di- 
ſtance between them and the Lens of the Microſcope. 
This lenticular Power of the Cernea, 8 (as I imaꝑine) the 
itreous Humour too, 
there being neither of thoſe Humours that I could ever find, (al- 
tho* for Truth ſake, I confeſs I have not been fo diligent as I might 
in this Enquiry 3) but inſtead of Humours and Twnicks, IT imagine 
that every Lens of the Cornea hath a diſtin Branch of the Oprich 
Nerve miniſtring to it, and rendring it as ſo many diſtinct Eyes. So 
that as moſt Animals are binocular, Spiders for the moſt Part octo- 
nocular, and ſome, (as Mr. Willughby thought, Rai; Hiſt. Inſef, 
p. 12.) ſenocular; fo Flies, Sc. are multocular, having as many 


Eyes as there are Perforations in their Cornea. By which Means 


as other Creatures are obliged to turn theif Eyes to Objects, theſe 
have ſome or other of their Eyes ready placed towards Objecte, near- 
ly all round them: Thus particularly it is in the Dragon- Fly, [Li- 
bella, the greateſt Part of whoſe Head is poſſeſs'd by its Eyes: 
Which is of excellent Uſe to that predations Infe&,. for the ready 
ſeeing and darting at ſmall! Flies all round it on which it preys. 

(a) It is manifeſt, that Inſects clean their Eyes with their Fore- 
legs, as well as Antemz. And conſidering, that as they walk 
along, they are perpetually feeling, and ſearching before them; 


with their Fee/trs, or Antennæ; therefore I am apt to think, that 


beſides wiping and cleaning the Eyes, the Uſes here named may be 
admitted, For as their Eyes are immoveable, ſo that no Time is 
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ſides which, they are a curious Piece of Workman- 


ſhip, and in many, a very beautiful Piece of (a) Gar- 
niture to the Body. 


e 
Of the ParTs and MOTION F INs kes. 


RO M the Head, paſs we to the Members, 
concern'd in their Motion. And here we 

have a copious Subject, if I was minded to expa- 
tiate. I might take Notice of the admirable Me- 
chaniſm in thoſe that creep; the curious Oars in 
thoſe 


required for the turning their Eyes to Objects; fo there is no Ne- 
ceflity of the Retina, or Optic Nerve being brought nigher unto, 
or ſet farther off from the Cornea, (which would require T. me,) 
as it is in other Animals: But their Cornea and Qprtick Nerve, being 
always at one and the fame Diſtance, are fitted only to ſee diftantial 
Objects, but not ſuch as are very nigh: Which Inconvenience the 
Feelers obviate, leſt it ſhould be prejudicial, in occafioning the In- 
ſect to run its Head againſt any thing. 

And that this, rather than the wiping the Eyes, is the chief 
Uſe of the Feelers, is farther manifeſt from the Antennæ of the 
Flejþ Fly, and many other Inſects, which are ſhort, and ſtrait, 
and incapable of being bent unto, or extended over the Eyes: As 
alſo from others encrmouſly long, ſuch as thoſe of the Capricorn, 
or Goat chafers, the Cadeꝛo Fly, and divers others, both Beetles 
and Flies. 

(a) The lamellates Antenna of ſome, the clavellated of others, 
che neatly articulated of others, the Feather'd and divers other 
Forms of others, of the Scarab, Papilionacecus Gnat, and other 
Kinds, are ſurprizingly bemutifel, when view'd through a Micro- 
ſcope. And in ſome, thoſe fntennge diſtinguith the Sexes: As in 
the Cnat- Kind, all thoſe with Tufts, Feathers, and Bruſh-horns, 
ALE Males ; thoſe with ſhort, ſfingle-ſhafted AIntennae, are Females. 


(a) All 


* 


CHa. IV. Paxrs and MorION of Inſede. 36; 


thoſe amphibious Inſects that ſwim and walk (a; 
the incomparable Proviſion made in the Feet of 
ſuch as walk, or hang upon ſmooth Surfaces (b) ; 
the great Strength and Spring in the Legs of ſuch 
as leap (c); the ſtrong and well-made Feet and 
Talons of ſuch as dig (d): And, to name no more, 
the admirable Faculty of ſuch as cannot fly, to 
convey themſelves with Speed and Safety, by the 
Help of their Webs (e), or ſome other Artifice, 1 

make 
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(a) All the Families of Hydrocanthari, Netoneft, &c. have their 
hindmoſt Legs m ade very nicely, with commodiq us Joints flat, and 
Briſtles on each Side towards the End, ſerving for Oars to ſwim; 
and then, nearer the Body, are two ſtiff Spikes, to enable them to 
walk, when Occaſion is. 

(5) J might here name divers Flies, and other Inſects, who, be- 
ſides their ſharp hook'd Nails, have alioſk:nny Palms to their Feet, 
to enable them to ſtick on Glaſs, and other ſmooth Bodies, by 
Means of the Preſſure of the Atmoſphere. But becauſe the Ex- 
ample will illuftrate another Work of Nature, ss well as this, 1 
ſhall chuſe a fingular Piece of Mechaniſm, in one of the largeſt Sorts 

of Hydrocantbari. Of theſe large ones there are two Sorts, one 
largeſt, all black, with Antenne handſomely emboſs'd at the Ends. 
The other ſomewhat lefler, hardly ſo black, with capillary Anten- 
nae; the Forehead, Edges of the Vaginæ, and two Rings on the 
Thorax, of a tawny Colour. The Femele hath Pag/z# prettily 
furrow'd, the Male ſmooth, But that which is moſt. tp our Pur- 

_ poſe in this Male, is a Flap, or hollowiſh Cap near the middle Foint 
of the Fore-legs, which, when clap'd on the Shoulders of the 
Female in Cortu, ſticks firmly thereon : After the Manner as 1 
have ſeen Boys carry heavy Stones, with only a wet Piece of Leather 
clap'd on the Top of the Stone. ' 132 1 

(c) Thus Graſpoppers and Crickets have brawny ſtrong Thighs, 
with long, ſlender, but ſtrong Legs, which enable them to leap 
with great Agility and Strength. 

(4) IT have wonder'd to ſee with'what greatQuicknefs, Art, and 

Strength, many Veſpae Ichneumons, Wild- Bees, and Beetles, perfo- 

rate the Earth, yea, even Wood itſelf: But the moſt remarkable 

| Animal in this Way, is the Mo/z-Criczet, in Book IV. Chap. 13. 
Mete (/ p. 233. „ 3 

= (e) J have with Pleafure often ſeen Spiders dart out their Webs, 

and ſail away by the Help thereof, For the Manner of which, ſee 
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364 Parts an Morrioxof In ſects. Book VIII. 
make their Bodies lighter than the Air (a): Theſe, 
and a Multitude of other ſuch like Things as theſe, I 

Es e i might 


Mr. £owthorp's Abridg. Vol. 2. p. 794. from Dr. Lifter and Dr, 
Hulfe, who both claim'd the Diſcovery thereof. And both do ſeem 
to have hit thereupon, without any Foreknowledge of what each 
other hath diſcover'd, as is ſaid in the laſt cited Place, and as I more 
particularly find by Mr. Ray's Philof. Leiters, Printed Anno 1718, 
P. 95, Sc. By which alſo I find, the two ingenious Doctors 
were very modeſt in their Claims, and very amicable in the Matter, 
In one of Dr. Liſter's to Mr. Ray, he thinks there is a fair Hint of 
the Darting of Spiders in Ariſtot. Hiſt. An. I. g. c. 39. And in Pliny, 
J. 11. c. 24. But for their Sailing, that the Antieuts are filent of, 
and he thinks it was ſeen firſt by him. And in another Letter, 
Jan. 20 1670. ſpeaking of the Height Spiders are able to fiy, he 
faith, The laſt October, &c. I toor Notice that the Air wwas very full 
of Webs. I forthwith mounted to the Top of the higheſt Steeple on the 
Minſter, {in Vork, ] and could thence diſcern them yet exceeding high 
abcue me. Some that fell, and quere entangled upon the Pinnacles, I 
zook, and found them to be Lupi z which Kind ſeldom or never enter 
Houſes, and cannot be ſuppoſed to kate taken their Flight ſrom the 
Steeple, . . 
650 There are {I imagine, ) divers Animals, as well as Spiders, 
that have ſome Way of Conveyance, as little known to us, as that 
of Spiders formerly was. Thus the Squi/lule, Pulices Arboreſcen- 


tes, and microſcopical Animalcules of the ſtagnating Waters, ſo nu- 


merous in them, as to diſcolour ſometimes. the Waters, and make 
them look as if they were tinged Red, Yellow, or Green, or co- 
vered with a thick green Scum; all which is nothing but Animal» 
eules of that Colour. That theſe.Creatures have ſome Way of 
Conveyance, I conclude, becauſe moſt ſtagnating Waters are ſtœck'd 
with them, new Pits and Ponds, yea, Holes and Gutters on the 
Tops of Houſes and Steeples. That they are not bred there by equi- 
vocal Generation, every ingenious, conſidering Philoiupher will 
grant; that they have not Legs for travelling fo far, is manifeſt frem 
Inſpection: And therefore I am apt to think, that they have ſome 


Faculty of inflating; their Bodies, or darting out Webs, and making 


their Bodies bueyant, and lighter than Air; or their Bodies, when 
dry, may be lighter than Air, and fo they can ſwim from Place to 
Place; of the Eggs of ſuch as are oviparous, may be light enough 
to float in the Air. But then the Viviparous, (as my late inge- 
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might, Iſay, take Notice.of, as great Evidences 
of the infinite Creator's Wiſdom: But leſt J ſhould 
be too tedious, I will confine my Obſervations to 
the Legs and Wings only. And theſe, at firſt 
View, we find to be incomparably fitted up for 
their intended Service, not to over-load the Body, 
nor in the leaſt to retard it; but to give it the moſt 
proper and convenient Motion. What, for Example, 
can be better contrived, and made {or this Service, 
than the Wings? Diſtended and ſtrengthened by the 
fineſt Bones, and theſe covered with the fineſt and 
lighteſt Membranes, ſome of them adorned with 
neat and beautiful Feathers (a); and many of them 
provided with the fineſt Articulations, ànd Foldings, 
for the Wings to be withdrawn, and neatly laid up 
in their Vaginæ, and Caſes, and again readily ex- 


tended for Flight (60). 
And 


nious Friend, Mr. Charles Xing, ſhew'd me the Pulices Agnot, Ar- 
boreſ. are; theſe, I ſay,) can't be this Way accounted for. The 
Cauſe of theſe latter Suſpicions was, that in the Summer Months, I 
have ſeen the Pulices Arboref. and the green Scum on the Waters, 
(nothing but Animalcules, as I ſaid,) lie in a manner dry on the 
Surface of the Waters; at which Time, (as I have ſhewn in Book 
IV. Chap. 11. Note (b) p. 186.) thoſe Animalcules copulate z and 
perhaps, they may at the ſame Time change their Quarters, and 
feek out new Habitations for their numerous Offspring, as well as 
chenſen einn TOM n GIRO ELD 1 
(a) It is well known to all Perſons any way converfant in micro» 
ſcopica} Obſervations; that theſe elegant Colours of Meorhs, and 
Butterflies, are owing to neat and well'made Feathers, ſet with 
great Curioſity and Exactneſs in Rows,'and good Order. 
(b) All that have Elytra, Scarabs, (who have whole Elytra, or 
reaching to the Podex, or the Hu¹ν⁰‘ en, ſuch as Earzwigs, 
and Staphilini of all Sorts,) do, by a very curious Mechaniſm, ex- 
tend and withdraw their membranaceous W;ogs, (wherewith they 
chiefly fly ;) and it is very pretty to ſee them prepare themſelves for 
Flight, by thruſting out, and unfolding their Wings, and again 
withdraw thoſe Joints, and neatly fold in the Membranes, - wr 
Al 
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366 ParTs and MoTION of Tn/eds. Pook VIII. 
And then for the Poiſing of the Body, and kcep- 
ing it upright, and ſteady in Flight, it is an ach 
rable Artifice and Proviſion for this Purpoſe; in 
ſome, by four Wings (a) ; and in ſuch as have but 
two, by Pointels, and Poiſes placed under the 

Wings, on each Side the Body. 

And laſtly, It is an amazing Thing to reflect 
upon the ſurprizing Minuteneſs, Art, and Curio- 
ſity of the (6) Joints, the Muſcles, the Tendors, 
the Nerves, neceſſary to perform all the Motions 
of the Legs, the Wings, and every other Part. [ 
have already mention'd this in the larger Animals; 
but to conſider, that all theſe Things concur in 
minute Animals, even in the ſmalleſt Mite ; yea, 

the 


laid up ſafely in their Elytra or Cafes. For which Service the Bones 
are well placed, and the Joints miniſtring thereunto are accnrately 
contrived, for the moſt compendious, and coinmodious folding up 
the Wings. 

(4). For the keeping the Body ſteady and upright in 12 light, it 
generally holds true, (if 1 miſtake. not,) that all vipennated Inſects 
have Poiſes join'd to the Body, under the hinder Part of their 


Wings; but ſuch as have ſour Wings, or Wings with Elytra, none. 


If one of the Poiſes, or one of the leſler auxiliary Wings b cut off, the 
Inſect will fly as if one Side overbalanced the other, until it falleth on 


theGroundzſo if both be cut off, they will fly auk wardly,and unſteadily, 


manifeſting the Defect of ſome very neceflary. Part. Theſe Poiſes, cr 
Pointels, are for the moſt part, little Balls, ſet at the Top of a 
Nender Stalk, which they can move every Way at Pleaſure. In 
ſome they ſtand alone, in others, (as in the whole Feb Fly Tribe,) 
they have little Covers or Shields, under which they lie and move, 
The Uſe, no doubt, of theſe Poiſes, and ſecondary ſeſſer Wings, is 
to poiſe the Body, and to obviate all the Vacillations thereof in 
Flight; ſerving to the Inſect, as the long Pole, laden at the Ends 
with Led, doth the Rope- dancer. 

(5) As all the Parts of Animals are moved by the Help of theſe; 
ſo there is no doubt but the minuteſt Animals have ſuch like Parts: 
But the Muſcles and Tendons of ſome of the larger Inſects, and 
ſome of the leſſer too, may be ſeen with a Microſcope. ' 

= {#7 The 


% 
75 
- > 
ON 
2 
. 
xi} 
52 
1 
> 
7 
: 
» 
© 
3 
2 


A e 2. = — By 


WY I FF : —__ Vu 


Cap. IV. Pagrs and MOTION of Inſeds. 367 


- # the Animalcules, that, (without good Microſcopes,) 
- | eſcape our Sight; to conſider, I ſay, that thoſe 
n FF ymyinuteſt Animals have all the Joints, Bones, Muſ- 
t cles, Tendons, and Nerves, neceſſary to that briſk 
and ſwift Motion that many of them have, is fo 

| ſtupendious a Piece of curious Art (a), as plainly 
t * manifeſteth the Power and Wiſdom of the infinite 
Contriver of thoſe inimitable Fineries. But having 
„named thoſe minute Animals, why ſhould I men- 
tion only any one Part of their Bodies, when we 
| have, in that little Compaſs, a whole and complete 
? Body, as exquiſitely form'd, and (as far as our 


Scrutiny can poſſibly reach,) as neatly adorn'd, as 


dle largeſt Animal? Let us conſider, that there 
- BB we have Eyes, a Brain, a Mouth, a Stomach, En- 
; _ trails, 
F . 
/ (a) The minute Curioſities, and inimitable Fineries, obſervable 
in thoſe leſſer Animals, in which our beſt Microſcopes diſcover no 
| ” Dotch, no rude ill-made Work, {contrary to what is in all artificial 
t Works of Man,) do they not far more defcrve our Admiration, 
p ” than thoſe celebrated Pieces of human Art? Such as the Cup made 


of a Pepper-Corn, by Ohr Nerlinger, that held 1200 Ivory 
Cups, all gilt on the Edges, and having each of them a Foot, and 
yet affording Room for 400 more, in the Ephem. Germ. T. 1. Ad- 
dend. ad Obſ. 13. Such alſo was Phaeton in a Ring, which Galen 
thus reflects upon, when he ſpeaks of the Art and Wiſdom of the 
bf Maker of Animals, particularly ſuch as are ſmall : Quanto, ſaith he, 
ipſum minus fuerit, tanto majorem admirationem tibi excitabit ; quod 
geclarant Opifices cùm in corporibus parwis aliguid inſculpant : cujus 
FLeneris eft quid nuper quidam in Annulo Phattonta quatuor equis inve- 
di um ſculpit. Omnes enim equi fr anum, os, & dentes anteriores ba- 
bebant, &c. And then having taken Notice, that the Legs were 
no bigger than thoſe of a Gnat, he ſhews that their Make did not 
come up to thoſe of the Enat; as alſo, ſaith he, Major adbuc alia 
guedam effe videtur artis ejus, qui pulicem condidit, Vis atque Sapi- 
entia, quod, Sc. Càm igitur Ars tanta in tam abjectis animalibus 
appareat,---- guantam ejus Vim ac Sapientiam in præſtantioribus ineſſe 


Futabimas? Galen, de Uſ. Part. I. 17. c. 1. fin, 
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(a) It 
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trails, and every other Part of an animal Body, as 
well as Legs and Feet; and that all thoſe Parts 
have each of them their neceſſary Apparatus of 
Nerves, of various Muſcles, and every other Part 
that other Inſects have; and that all is covered 


and guarded with a well-made TI egument, beſct 


with Briſtles, adorn'd with neat Imbrications, and 
many other Fineries. And laſtly, Let us conſider in 
how little Compaſs all Art and Curioſity may lie, 
even in a Body many times leſs than a ſmall Grain 
of Sand fa); fo that the leaſt Drop of Water can 
contain many of them, and afford them alſo ſuffici- 
ent Room to dance and friſk about in (þ). 
Having ſurvey'd as many of the Parts of Inſects 


1 care to take Notice of; I ſha!! in the next 


Place ſay ſomewhat of their State, and Circum- 
ſtances of Life. And here I ſhall take Notice only 
of two Things, which have been only hinted it 
before; but will deſerve more particular Conh- 
deration here, as being Acts of a wonderful In- 


ſtinct; namely, Their Security of themſelves againſt 


Winter; and their WO Care of preſerving their 
Species. 


\ 


(a) It will in ſome Meaſure appear, how wonderfully minute 
dome microſcopical Animalcules are, by what follows in the next 
Note. But becaufe more particular Evamples would be endleſs, I 
ſhall refer to the Obſervations of Mr. . ger and others, in 
the Phrlof. Tranſ. and elſewhere. 

(5) It is almoſt impoſſible, by Reaſon of their W Motion, 
and changing Places, to count the Number of the Animalcules, in 
only a Drop of the green Scum upon Water; but I gueſs 1 have 
fometimes ſeen not fewer than 100 friſking about in a Drop no big- 


ger than a'Pin's Head. But in ſuch a Drop of Pepper-water, a tar 


ner PUR dry being much En than corey 
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IT is an extraordinary Act of Inſtinét and Saga- 
I city, obſervable in the Generality of the Inſect- 
| WM Tribe, that they all take Care to ſecure themſelves, 
and provide againſt the Neceſſities of Winter: That 
when the Diſtreſſes of Cold and Wet force them, 
they ſhould retire to warm and dry Places of Safety, 
8 is not ſtrange; but it is a prodigious Act of the 
infinite Conſervator's Care, to enable ſome to live 
ina different Kind of Inſect- State; others to live, 
as without Action, ſo without Food; and others 
that act and eat, to lay up in Summer ſufficient 
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0 ; Proviſions againſt the approaching Winter. Some, 
I ſay, live in a different State; for having ſuffici- 
ir 


ently fed, nourifhed, and bred up themſelves to the 
Perfection of their Vermicular, Nympha- State, in the 
dSvummer-Months, they then retire to Places of Safe- 
ty, and there throw off their Nympha, and put on 

their Aurelia, or Chryſalis-State, for all the Winter, 
in which there are no Occaſions for Food. This 


; is the conſtant Method of many Families of the 
' if % . if - 

in A inſet- Tribe (a). But 
n 5 3 

in 6᷑;—— — 
ve 5 


55 (a) It would be endleſs to enter into Particulars here, becauſe all 
tar 4 the Papilionaceous, Fleſh, and Ichneumen- Fly Tribes, and all others 
“that undergo the Nympha and Aurelia - State, between that of the Egg 


and the Mature- State, (which are very numerous) appertain to this 

Note. For a Sample therefore only, I ſhall take what ſome may 
think a mean one, but if conſidered, deſerves our Admiration, and 

P, zhat is, the Sagacity of the White. Butter- fly Caterpillar, which 


1 N having 
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But there are others, and ſome of them in their 
moſt perfect State too, that are able to ſubſiſt in a 
kind of Torpitude, or Sleeping- State, without any 
Food at all; by Reaſon as there is no Action, ſo no 
Waſte of Body, no Expence of Spirits, and there- 
fore no need of Food (a). 

But for others that move and act, and need 
Food, it is a prodigious Inſtinct and Foreſight the 
Creator hath imprinted on them, to lay up ſuffici- 
ent Food in Summer for the Winter's (5) Neceffi- 


tics 


Having fed itſelf its due Time, then retires to Places of Security, 
I have ſeen great Trains of them creeping up the Walls and Poss 
of the next Houſes, where, with the Help of ſome Cob web-like 


Filaments, they hang themſelves to the Cielings, and other com- 


mogious Places, and then become Aureliæ; in which State and Pla- 
ces they hang ſecure from the Wet and Cold, till the Spring, and 
warmer Months, when they are tranſmuted into Butter-flies. 

(a) I ſhall not name any of the particular Species of Inſects which 
live in this State, becauſe they are very numerous, but only remark two 
Things obſervable in their Sagacity in this Matter: 1. That they 
are not driven by Streſs of Weather to their Retirement, but ſe:m 
as naturally to betake themſelves thereto, as other Animals do to 
Reſt and Sleep. For before the Approach of cold Weather, to- 
wards the End of Summer, we may ſee ſome Kinds of them flock- 
ing together, in great Numbers, within Doors, (as Swwallozvs do a 
little before they leave us) as if they were making ready for thei 
Winter's Reſt, 2. That every Species betakes itſelf to a propet 
convenient Receptacle; ſome under the Waters to the bot- 
toms of Ponds; ſome under the Earth, below the Froſts; ſome 
under Timber, Stone, Cc. lying on the Ground; ſome into holiow 
Trees, or under the Bark, or in the Wood; ſome into warm and 
dry Places; and ſome into dry alone. | 

(5) There are not many Kinds that thus provide their Food be- 


fore-hand. The moſt remarkable, are the Ant and the Bee; con-! 
cerning the firſt of which, Origen hath this Remark, wiz. De . 
lertiã Formicarum, venturæ byemi mature proſpicientium, ibi 
invicem ſub onere feſſis ſuccurrentium; quddgue fruges arroſas condum | 
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. dagacity, and Diligence, about their Young (a). 
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ties and Occaſions. And it is very pretty to ſee 


with what unwearied Diligence all Hands are at 


Work for that Purpoſe, all the warmer Months. 
Of this the Holy Scripture itſelf gives us an In- 
ſtance in the Ant, calling that little Animal ex- 
ceeding wiſe, Prov. xxx. 24. And the Reaſon is, 
ver. 25. The Ants are a People not flrong, yet they 


prepare their Meat in the Summer. And therefore So- 


lumen ſends the Sluggard to this little contemptible 


Creature, to learn Wiſdom, Foreſight, Care, and 
Diligence, Prov. vi. 6, 7, 8. Go to the Ant, thou 
Sluggard, conſider her Ways, and be wiſe : which ha- 
ving no Guide, Overſeer, or Ruler, provideth her 
Meat in the Summer, and gathereth her Food in the 

To this Scriptural Example, give me leave to 
anticipate, and ſubjoin an Obſervation of the far- 
ther great Wiſdom of this little Creature; and 
that is their unparallelled Z7opy4, their Tenderneſs, 


Tis 


3 


ne rurſus enaſcantur, ſed per annum alimento int, non ratiocinationem 
Formicarum in causa debemus credere, ſed almam matrem Naturam 
bruta quogue fic ornantem, ut etiam minimis addat ſua quadam in- 
genia. Orig. cont, Celf. 1. 4. 

But as for Waſps, Hornets, Humble- Bees, and other Wild. Bees, 
Fejpe-Ichneamons, and divers others that carry in Materials for 
Neſts and Food; this is only for the Service of their Generation, 
for hatching their Eggs, and nouriſhing their Young, not for Sup- 


plies in Winter; for they all forſake their Nefts towards Winter, 


and retire to other Quarters, living (I ccnceive) without Food all 
that Time. | 


(a) Hos vermiculos [Formicarum Ova vulgd vecatos] incredibili 
Trop) 1 & curd Formice educant, ſummamgue dant operam, ne wel 
tantillum, pued ſpectet eorum vermiculorum educationem atque nutri- 
izonem, omittant: quem in finem fere ſemper eoſdem ore circumportant 


3 /ſecum, ne ulla eos [dat injuria. In muſes meo nonnullas iſtius generis 


ermicas, vitro terra repleto, concluſas cum Vermiculis iſtis adſerua- 
bam : 
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*Tis very diverting, as well admirable to ſce, 
with what Affection and Care they carry about 
their Young in their Mouths, how they expoſc 
themſelves to the greateſt Dangers, rather than 
leave their Young expoſed or forſaken ; how the 

remove them from Place to Place in their little 
Hills, ſometimes to this Part, ſometimes to that, 
for the Benefit of convenient Warmth, and proper 
Moiſture; and then again withdraw, and guard 
them againſt Rain and Cold. Now that this ercat 
Wiſdom which the Scriptures attribute unto, and is 
diſcernible in this little Animal, is owing only to 
the Inſtinct, or Infuſions of the great Conſerva- 
| | | Rae = tor 


On? 


— 2 


— tn. 


bam : ibi non fine jucunditate ſpectabam, quo terra fieret in ſuperf.. 
cte ficcior, eo profundias Formicas cum fœtibus ſuis prorepere ; ci 
werd aquam adfunderem, wiſu mirificum erat, quanto affectu, quanti 


ſolicitudine, quants ETPYH omnem in eo collecarent operam, ut fe- 
tus ſuos ſicciore & tuto loco reponerent. Sepins vidi, cùm aligquit 


diebus agua caruiſſent, atque cùm affuſo tantillo aquæ terram illam 


bumectarem, à veſtigio a Formicts fœtus ſuos eo loci fuiſſe all at, 
us ibi diſtinctè conſpiciebam movert atque ſugere bumorem. Mlulto- 


ties ſui conatus, ut eos Vermiculos ipſe educarem, at ſemper conatun i - 


fefellit eventus : neque ipſas Formicarum Nymphas alimenti jam non 
indigas unquam fine ipfis Formicis potui potu artificiali excludere, 
J. Swammerd. Epilog. ad Hitt. Inlet. p. 153. | 

Sir Edward King, who was very curious in examining the G.ne- 
ration of Ants, obſerves their great Care and Diligence, 1. Abe ut 
their Sperm, or true Eggs, which is a fine white Subſtance, like 
Sugar, which they diligently gather into a Heap, when 
ſcattered, and on which they lie in Multitudes, (I ſuppoſe, by 
way of Incubation.) 2. I have obſerved, ſaith he, in Sümmer, 
that in the Morning they bring up thoſe of their Young, (call'd 
Ant-Eggs) towards the Top of the Bank: So that you may from 
10 in the Morning, until 5 or 6 Afternoon, find them near the 
Top- for the moſt Part on the South- ſide the Bank. But to- 
wards 7 or 8 at Night, if it be cool, or likely to rain, you may 
dig a Foot deep before you can find them, Philsf, Tranſ. N“ 23. 


or Mr, Lowtborp's Abridg. Vol. 2. p. 7, and 9. (a) The | | 


3 R x FEST TTL TIE LM od ee. 22 n " 
4 r e o e R 
3 PS 1322 AA ²˙• 15, Yd LE PAP 7 111 


185 


Leaks 


> <> 0 © © v3. ww 


t 


C 


Crap. VI, Tnſe4s CARE F their V. bung. 373 


tor of the World, is evident becauſe either this 


Wiſdom, Thought, and Forecaſt, is an Act of the 


Animal itſelf, or of ſome other Being that hath 
Wiſdom. But the Animal being irrational, *tis im- 
poſſible it can be its own Act, but muſt be derived, 
or received from ſome wiſe Being. And who? What 
can that be, but the infinite Lord, Conſervator, and 
Governor of all the World? 
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TFH E other notable Inſtinct I am to treat of, 


is the peculiar Art and Care of the Inſect- tribe, 
about the Preſervation of their Species. Here I 
might ſpeak of many Things, but I have occaſion- 
ally mentioned divers of them before, under ſome or 
other of the general Heads, and therefore ſhall fix 
only upon two Things relating to their ſpecial Art 
and Care about the Production (a) of their Young, 
which have not been ſo particularly ſpoken to as 
they deſerve. | 

One Thing is their fingular Providence for their 
Young, in making or finding out ſuch proper Re- 


ceptacles and Places for their Eggs and Seed, as 


that they may receive the Advantage of a ſuffici- 
x ent 


1— „ „ 
— — — 


0 


2 


(a) The Doctrine of ZEquivocal Generation, is at this Day ſo 
ſufficlently exploded by all learned Philoſophers, that I ſhall not en- 
2 ter the Diſpute, but take it for granted, that all Animals ſpring 
from other Parent-Animals. If the Reader hath any Doubt about 
it, I refer him to Seigneur Red: de Gen. Inſect. and Mr. Ray's Wiſe 


+ dom of God, &c. p. 344. See alſo before, Brook IV. Chap. 15. Note 
# (4) p. 244. ; 


(a It 


ent Incubation, and that the Young, when pro- 
| duced, may have the Benefit of proper and ſuffi- 
cient Food for their Nurture and Education, till 
they are able to ſhift for themſelves. It is admira- 
ble to ſee with what Diligence and Care the ſeve- 
ral Species of Inſects lay up their Eggs, or Sperm, 
in their ſeveral proper Places; not all in the Wa- 
ters, in Wood, or on Vegetables; but thoſe whoſe 
Subſiſtence is in the Waters (a), in the Water; 
thoſe to whom Fleſh is a proper Food, in Fleſh (9); 

thoſe 


{a} It would be endleſs to ſpecify the various Species of Inſocts, 
that have their Generation in the Waters: And therefore I ſhall 
only obſerve of them, 1. That their Eggs are always laid up with 
great Care, and in good Order.. And alſo, 2. Where proper and 
ſufficient Food is. 3. That in their Nympha-State in the Waters, 
they have Parts proper for Food and Motion; and in many, or moſt 
of them, very different from what they have in their Mature- 
State; a manifeſt Argument of the Creator's Wiſdom and Proyi- 
dence. For an Inſtance, ſee Note (d) p. 38 2. 

(b) As Signeur Re was one of the firſt that made it his Buſineſs 
to diſcard Anomalous Genzrat'ion, ſo he tried more Experiments re- 
lating to the Vermination of Serpents, Fleſh, F:ſh, putrificd Ve- 
getables; and, in ſhort, whatever was commonly known to be the 
Nurſery of Maggots, more, I ſay, probably, than any one hath 
done ſince. And in all his Obſervations, he conſtantly found the 


Maggots to turn to Aureliæ, and theſe into Flies. But then, faith 


he, Dubitare cæpi, utrim omne bec mermium in carne genus, ex ſu 
Muſcarum ſemine, an ex iþfis puſrefactis carnibus oriretur, tantogue 
magis confirmabar in hoc meo dubio, quanto in omnibus generation. 
3 ſe pins wideram, in carnibus. antequam verminare inci pe- 


rent, reſecifſe ejuſdem ſpectet Muſcas, cujus propago poſtea naſcebatur, 


Upon this he tells us, he put Fiſh, Fleſh, Sc. into Pots, Which 


he covered cloſe from the Flies with Paper, and afterwards (for the 
free Air-fake) with Lawn, whilſt other Pots were left open, with 
ſuch like Fleſh, &c. in them; that the Flies were very eager to 


get into the covered Pots; and that they produced not one Maggot, 


when the open ones had many. Fr, Redi de Gener, Inſect. 
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thoſe to whom the Fruits (a) or Leaves of * 
tables 


Among the Inſects that come from the Maggots he men- 
tions, he names Culices. Now from the moſt critical Obſerva- 
tions I have made, I never obſerved any Sort of Gnat to come from 
putrified Fleſh, Vegetables, or any other Thing he taxeth them 
with. So that either he means by Culex, ſome Fly that we call 
not by the Name of Gnat ; orelfe their Gnats in Italy vary in their 
Generations from ours in England. For among above thirty, near 
forty, diſtin& Species of Gnats that I have obſerved about the Place 
where I live, I never found any to lay their Eegs in Fleſh, Fiſh, &c, 
but the largeſt Sort, called by Aldrowand, Culices maximi, by Seam - 
merdam, Tipule terreſtres, lay their Eggs in Meadows, Cc. under 
the Graſs ; one of the larger middle Sort, in dead Beer, Yeaſt, &c, 
lying en the Tops, or in the Leaks of Ber-barrels, &c. and all the 
reſt (as far as ever I have obſerved) lay and hatch in the Waters, as 
in Note (d, p. 382. | | 
The Generation of the Second of thefe being akin to ſome of the 
foregoing Inſtances, and a little out of the Way, may deſerve a 
Place here. This Gnat lays its Eggs commonly in dead Bear, &c. 
as 1 ſaid, and probibly in Vinegar, and other ſuch Liquors. Some 
Time after which, the Maggots are ſo numerous, that the 
whole Liquor ftirreth as if it was alive; being full of Mag- 
gots, ſome larger, ſome ſmaller; the larger are the Off pring of 
our Gnar, the ſmaller, of a ſmall dark-coloured Fly, tending to 
reddiſh, frequent in Cellars, and ſuch obſcure Places. All theſe 
Maggets turn to Aureliæ, the larger of which, of a Tan- Colour, 
turn to our Cat. "This Gnat is of the unarmed Kind, having no 
Spear in its Mouth: Its Head is larger than of the common Grars, 
a longer Neck, ſhort-jointed Antenne, ſpotted Wings, reaching be- 
yond its ſl-nder Aluus; it is throughout of a brown Colour, tend- 
ing to red, eſpecially in the Female: The chief Difference between 
the Male and Fem:1- is, (as in other Cnats, yea, moſt Inſects) the 
Male is leſs than the Female, and hath a ſlenderer Belly, and its 
Pedeæ not ſo ſharp as the Female's is, | 

(a) The Inſects that infeſt Fruits, are either of the Ichneumon. 
Fly Kind, or Pbalænæ Plumbs, Peaſe, Nuts, c. produce 
ſome or other Ichneumon-Fly. That generated in the Plumb is 
black, of a middle Size, its Body near three tenths of an Inch 
long, its Tail not much leſs, conſiſting of three Briſtles, where- 
with it conveys its Eggs into Fruits: Its Antenne, 01 Horns, long, 
icnder, recurved ; its Belly longiſh, tapering, ſmall towards the 


Thorax ; 
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95 are Food, are accordingly repoſited, ſome in 


this Fruit, Ho on this Tree (a), ſome on that 


Plant (5), ſome on another, and another; but con- 
ſtantly 


Thorax ; Legs reddiſh; Wings membranaceous, this, and tranſpa« | 


rent, in Nawas. 4. hich i is one ns of the Icbreumon. 
Fly. 

: "The Peaſe Ichneumon- Fly is very ſmall; Wines: largey reach! ing 
beyond the Poaex.z Antenne long 3 Abu ſhort, | ſhaped like an 
Heart, with the Point towards the Anus; it walketh and flieth 
flowly : No Tail appears as in the former; but they have one lech 
hidden under the Belly, which they can at Pleaſure bend back to 
pierce Peaſe when they are young and tender, and other Thi ings allo, 
as I have Reaſon to ſuſpet, having met with this (as indeed the 
former two) in divers Vegetables. / 

Pears and Apples I could never diſcover any Thing to breed in, 
but only the leſſer Phalena, about four tenths of an Inch long, 
whitiſh underneath, greyiſh- brown above, (dappled with brown 
Spots, inclining to a dirty Red) all but about a third Part at the 
End of the Wings, which is not grey, but brown, elegant ly rip: 
ed with wavey Lines, of a Gold Colour, as if gilt; its Head is 
ſmall, with a Tuft of whitiſh-brown in the Forehead 5 Anten. 
næ ſmooth, moderately long. The Aurelia of this Moth! is ſmall, 
of a yellowiſh brown. I know not what Time they require for 
their Generation out of Boxes; but thoſe I laid up in Auguſt, did 
not become Moths before June following. 

(a) There are many of the Phalene, and Ichneumon- Fly Tribes, 
that have their Generation on the Leaves, or other Parts of 
Trees and Shrubs, too many to be here reckoned up. The Cat 
hath many very beautiful Phalænæ, bred in its convolved Leaves, 
white, green, yellow, brown, ſpotted prettily, and neatly dappled, 
and many more beſides; and its Buds afford a Place for Caſes, and 
Balls of various Sorts, as ſhall be ſhewn hereafter; its Leaves ex- 
panded, miniſter to the Germination of globular, and other ſphe- 
roidal Balls, and flat Toece, ſome like Hats, ſome like Buttons 


_ excavated in the Middle; and divers others ſuch like Repoſitories, 


all belonging to the Ichneumon. Fly Kind. And not only the Oat, 
but the Maple alſo, the White-Thoxn, the eier Privet, and in- 
deed almoſt every Tree and Shrub. 

( And as Trees and Shrubs, ſo Plants have their peculiar In- 
ſes; The White Butterfly lays its voracious —_— on Cab- 
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ſtantly the ſame Family on the ſame Tree or Plant, 
the moſt agreeable to that Family. And as for 
others that require a conſtant and greater Degree 
of Warmth, they are accordingly provided by the 
Parent- Animal with ſome Place in or about the 
Body of other Animals; ſome in the Feathers of 
Birds (a); ſome in the Hair of Beaſts (56); ſome 

in 


bage- Leaves; a very beautiful reddiſh ocellated one, its no leſs vo- 
racious black Offspr:ng, of an horrid Aſpect, on the Leaves of 
Nettles; as alſo doth a very beautiful, ſmall greeniſh Ichneumon- 
Fly, in Caſes on the Leaves of the ſame Plant: And to name no 
more, (becauſe it would be endleſs) the beautiful Ragwwort- Moch, 
whoſe upper Wings are brown, elegantly ſpotted with red, and un- 
der Wings edged with brown; theſe, I ſay, provide for their golden 
ring'd Eruce upon the Ragwort- Plant. a 

(a) Many, if not moſt Sorts of Birds, are infeſted with a di- 
ſtinct Kind of Lice, very different from one another in Shape, 
Size, Sc. For Figures and Deſcriptions of them, I ſhall refer te 
Signeur Redi of Inſects. See alſo Moufet, I. 2. c. 23. Theſe 
Lice lay their N:ts among the Feathers of the reſpective Birds, 
where they are hatched and nouriſhed z and as Ariflotle faith, would 
deſtroy the Birds, particularly Pheaſants, if they did not duſt their 
Feathers. Loco infra citat. | 

(b) And as Birds, ſo the ſeveral Sorts of Beaſts have their pecu- 
liar Sorts of Lice z all diſtin from the two Sorts infeſting Man: 
Only the Aſs, they ſay, is free, becauſe our Saviour rode upon 
one, as ſome think; but I preſume it is rather from the Paſſage in 
Pliny, I. 11. c. 33. or rather Arift, Hift. Animal. I. 3. c. 31. who 
ſaith, Quibus pilus eſt, non carent eodem | Pediculo} excepte Aſino, 
qui non Pediculo tantùm, werim etiam Redivio immunis eff, And a 
little before, ſpeaking of thoſe in Men, he ſhews what Conſtituti- 
ons are moſt ſubjeR to them, and inſtanceth in Aleman the Poet, 
and Pherecydes Syrius, that died of the Pthiriafis, or Lowſy Diſeaſe, 
For which foul, Diſtemper,, if Medicines are deſired, Moufet de 
Inſect. p. 262. may be conſulted; who in the ſamePage hath thisObſe: = 
vation, Animadverterunt nofl rates---- ubi Afores Inſulas à tergo reli- 
guerint, Pediculos confeſtim omnes tabeſcere : atque ubi eas reviſerint, 
eterum innumeros alios ſubitd oriri, Which Obſervation is confirm- 
ed by Dr, Studs. Vide Lowth, Abridg, Vol. 3. p. 558, And many 
Seamen have told me the ſame. | 


(a) Fiſhes, 
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in the very Scales of Fiſhes (a); ſome in the 
Noſe (5); ſome in the Fleſh (c); yea, ſome in 
| the 
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(a) Fiſhes, one would think, ſhould be free from Lice, by reaſon 
they live in the Waters, and are perpetually moving in, and bruſh. 
ing through them ; but yet they have their Sorts too, 

Beſides which, I have frequently found great Numbers of long 
Nender Worms in the Stomachs, and other Parts of Fiſh, particu- 
larly Codf/b, eſpecizlly ſuch as are poor; which Worms have 
work'd themſelves deeply into the Coats and Fleſh, ſo that they 
could not eaſily be gotten out: So Ariftorle faith of ſome Fiſhes, 
Ballers & Tilloni Lumbricus innaſcitur, qui debilitat, &c. Chalci 
witio infeſtatur diro, ut Pediculi ſub Branchiis innati quam multi in- 

- terimant, Hiſt. An. I. 8. c. 20. : 
(5) Of Inſects bred in the Noſe of Animals, thoſe in the No- 
ſtrils of Sheep are remarkable. I have myſelf taken out not fewer 
at a Time than twenty or thirty rough Maggots, lying among the 
Laminæ of t' Noſtrils. But I could never hatch any of them, 
and ſo know not what Animal they proceed from: But I have no 

BY great doubt, they are of the Ichneumon-Fly Kind; and not impro- 

1 | | bably of that with a long Tail, call'd Tr:ſeta, whoſe three Briſtles 

1 ſeem very commodious for conveying its Eggs into deep Places. 

I have alſo ſeen a rough whitiſh Maggot, above two Inches 


ans Bite 
I *4, 


| 1 within the Inteſtinum Rectum of Horſes, firmly adhering thereto, 
1 that the hard Dang did not rub off. I never could bring them to 
14 Perfection, but ſuſpe& the Side-Fly proceeds from it. 


1 | (c) In the Backs of Cows, in the Summer- Months, there are 
a3 Maggots generated, which in Eex we call Wornils; which are firſt ÞY 
| only a ſmall Knot in the Skin; and, I ſuppoſe, no other than an? 
Egg laid there by ſume Inſet. By Degrees theſe Knots grow big- Þ3 
| ger, and contain in them a Maggot lying in a purulent Matter: Þ\8 
1 ; They grow to be as large as the End of one's Finger, and may be 
| | ſqueez'd out at a Hole they have always open: They are round and) 
| rough, and of a dirty White. With my utmoſt Endeavour and Vi.“ 
gilance, I could never diſcover the Animal they turn into; but Þ 
| as they are ſomewhat like, ſo may be the ſame as thoſe in the 
| Note before. | [ 
In Perfia there are very long flender Worms, bred in the Leg, 
and other Parts of Men's Bodies, 6 or 7 Yards long. | 
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e the very Bowels (a), and inmoſt Receſſes of 
e 
- 
3 In Philoſ. Tranſ. Mr. Dent, and Mr. Lewis, relate divers Exam- 
Z ples of Worms taken out of the Tongue, Gums, Noſe, and other 
ſon E Parts, by a Woman at Leiceſter, which they were Eye-witneſles of. 
{h- . Theſe, and divers others mention'd in the Tranſactions, may be 
ſeen together in Mr, Lowthorp's Abrids. Vol. 3. p. 132. 
ons MNarrat mibi vir fide dignus . Caſp. Wendlandt fe in 
9 Polonia, puero cuidam ruftico duorum annorum, Vermiculum album 8 
ave palpebra txtraxiſſe, ---- -- magnitudinis Eruce,---- -- Similem fere 
ney buic caſum mibi | Schulzio] & D. Segero narravit boc, Anno 1676, 
bel chirurgus noſter Ant, Statlender, qui cuidam puero, ex Aure, extraxit 
el Vermiculum talem, qualis in nucibus avellanis perforatis latitare ſo- 
in- let, ſed pauld majorem, coloris albiſſi mi; alteri minores 5 ejuſden: ge- 
: weris ſimiliter ex Aure: Omnes aliquot horas ſupervixerunt <<=-. « 
No- Vermiculos adbuc wiventes oculis neſtris vidimus. Fphem, Germ, T. 
wo 2, Obſ. 24. ubi Vermiculi Icon. Many other Inſtances may be met 
g the with in the ſame Tome. Obſ. 147, 148, 154. | 
hem, The Worms in Deer are mention'd cften among antient Writers, 
a . elle faith, Exaonmas i172 r reg N, a TH Kepany 
iftles WE CayTA, &c. They | Deer} all ba ve live Worms in their Heads, 
; red under the Tongue, in a Cavity near the Vertebra on which the 
nches Head 75 placed; their Size not leſs than of the largeſt Maggofi z they 
ereto, are bred all together, in namber about twenty, Ariſtot, Hiſt, Ani- 
em to WAY mal. |. 2. c. 15. | 
To theſe Examples may be added the Generation of the Icbneu- 
re are mon-Fly in the Bodies of Caterpillars, and other Nymph of Inſects. 
re firſt In many of which, that I have laid up to be hatch'd in Boxes, in- 


han an Þ 1 ſtead of Papilios, &c. as I expected, I have found a great Number 
w big- of ſmall Ichneumon- Flies, whoſe Parent-Animal had wounded thoſe 
latter: Mmpbæ, and darted its Eggs into them, and ſo made them the 


may be] Fofter-Mother of its Young, More Particulars of this Way of Gene- 
ind and] ration may be ſeen in the great Mr. Willushby*s Obſervations zn 
ind Vi- | Fhiloſ. Tranſ. No 76. But concerning the farther Generation of 


o; bot this Inſect, I have taken Notice of other Particulars in other Pla- 
in the] es of theſe Notes, | 

| | (a) The Animals ordinarily bred in the Stomach and Guts, are 

ie Leg, the three Sorts of Worms call'd Lati, Teretes, and Aſecarides ; con- 

Ceeerning which, it would be irkſome to ſpeak in particular, and 

1 therefore I ſhall refer to Moufet, I. 2. c. 31, 32, 33. Dr, Tyſon's 

In 


Anatomy of them in Mr. Lowthorp's Abrids, Pol | 
Signeur Redi's p fe LR add. 


00⁰ſ. and others that have written of them, 
82 | | And 
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the Bodies of Man and other Creatures (a) - 
And as for others to whom none of theſe Methods 
N | | are 


As not only Worms, but other Creatures alſo are ſaid to be found 
in the Stomach; Inſtances of which are ſo innumerable, that I ſhall 
only ſelect a few related by Perſons of the beſt Credit. And firſt 
of all, by ſome of our own Country- men. Dr. Lifter, (whoſe 
Credit and Judgment will hardly be queſtion'd,) gives an Account 
of true Caterpillars, vomited up by a Boy of nine Years old: and 
another odd Animal by a poor Man. Mr. Feſſep, (another very 
jnd.cious, curious and ingenious Gentleman,) ſaw Hexapods vomi. 
ted up by a Girl; which Heæapods lived and fed for five Wecks. 


See Lowth. ib p. 135. 


As to Foreignets, it is a very ſtrange Story (but atteſted by 
Perſons of great Repute.) of Catharina Geileria, that died in Feb. 
1662, in the Hoſpital of Altenburg, in Germany, who for twenty 
Years voided by Vomit and Stol, Toads and Lizzards, & c. Ephtener, 


Germ. T. 1. Oh ſ. 103. See alſo the 109th Obſervation of a Kitten bred 
in the Stomach, and vomited up; of Whelps alſo, and other 


Animals, bred in like Manner. But I fear a Stretch of Fancy 
might help in ſome of thoſe laſt Inſtances, in thoſe Days when ſpor- 
taneous Generation was held, when the Philoſophers ſeem to have 
more ſlightly examined ſuch Appearances than now they do. But 
for the breeding of Frogs or Toads, or Lacertæ Aquatice in the 
Stomach, when their Spawn happeneth to be drank, there is a 
Story in the ſecond Tome of the Epbem. Germ. Obſ. 56. that favours 
it, wiz, In the Year 1667, 4 Butcher's Man going to buy ſome Lambs 
in the Spring, being thirſiy, drank greedily of ſome ſtanding Water, 
wwbich a while after, confer great Pains in his Stomach, ⁊ubicb grew 
worſe and worſe, and ended in dangerous Symptoms, At laſt be thought 
ſome ubat was alive in bis Stomach, and after that, vomited up three 
live Tcads; and ſo recover d his former Health, OS 

Such another Story Dr. Sorbait tells, and avoucheth it ſeen with 
his own Eyes, of one that had a Toad came out of an Abſceſs, 
which came upon drinking fou] Water, O5ſ. 103. 


(a) Not only in the Guts, and in the Fleſh, but in many other“ 


Parts of the Body, Worms have been diſcover'd. One was voided 
by Urine, by Mr. Mat. Milferd, ſuppoſed to have come from the 
Kidneys. Lowth, ib. p. 135. More ſuch Examples Moufet tells of. 
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are proper, but make themſelves Neſts by Perfo- 
rations in the Earth, in Wood, or Combs they 
build, or ſuch like Ways; 'tis admirable to ſee 
with what Labour and Care they carry in, and 


ſeal 


Did. So the Vermes Cucurbitint are very common in the Veſſels in 
Sheeps Livers. And Dr. Lifter tells of them, found in the Kidney 
of a Dog, and thinks that the Snakes and Toads, Se faid to be 
found in Animals Bodies, may be nothing elſe. Lowth. ib. p. 120. 
Nay, more than all this: In Dr, Bern, Perzaſcha's ſixth Obſerva- 
tion, there are divers Inſtances of Worms bred in the Brain of 
Man. One, a Patient of his, troubled with a violent Head- ach, 
and an Itching about the Noſtrils, and frequent Sneezing ; who, 
with the Uſe of a Sneezing- Powder, voided a Worm, w:th a great 
deal of Snot from his Noſe. A like Inſtance he gives from Bar- 
tboline, of a Worm voided from the Noſe of O. V. which he 
gueſſeth was the famous Olaus Wormius: Another, from a Coun- 
try-Woman of Deitmarſh; and others in Tulpius, F. Hildanus, 
Scbenckius, &c. Theſe Worms he thinks are undoubtedly bred in 

the Brain: But what way they can come from thence, I can't tell. 


S Wherefore I rather think, they are ſuch Worms.as are mentioned 
in Note (S p. 378. and even that Worm that was actually town 1 
T in the Brain of the Paris Girl (when opened) I gueſs might be laid 


in the Laminæ of the Noftrils, by ſome of the Ichneumon, or other 
Inſect-Kind, and might gnaw its way into the Brain, thro” the Os 
Cribrifor me. Of this he tells us from Bartholine, Tandem cum ta- 
bida obiifſet, fatim aperts cranio præſentes Medici totam cereveilt 


2 ſubſlantiam, que ad dexterum wergit, a reliquo corpore ſejunfam, 


nigrãgue tunica involutam deprebenderunt : bæc tunica rupta, laten- 


tem Vermem wivum, & piloſum, duobus punctis ſplendidis loco oculo- 


um prodidit, ejuſdem fere molis cum reliqud Cerebri portione, qui du- 
7 arum horaram ſpacto ſuperuixit. B. Verzaſ. Obſ. Medicae, p. 16, 


3 Roulen, Awvunculi mei, diuturno veæabatur dolore capitis. 
8 inde febriculd & flernutatione exorta, 


Hildanus tells us ſuch another Story, wiz. Filius Theod, auſt der 


De- 
ruptus eft Abſceſſus circa es 


3 Cribroſume=-- =- & Vermis prorepfit. By his Figure of it, the Mag- 
kot bY an Inch long, and full of Briſtles. Fabri Hildan. Cent, 
3 J. 0 


Galenus Wierus, (Phyſician to the Princ. Jul. & Cleve) he ſaith, 


3 told him, that he had, at divers Times, found Worms in the Gall- 
3 Bladder in Perfons he had opened at Dufſeldorp. Id. ib, Obſ. bo. 


S 3 


(a) See 
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ſeal up Proviſions, that ſerve both for the Production 
of their Young, as alſo for their Food and Nurture 
when produced (a). . 

The other Piece of remarkable Art and Care 
about the Production of their Y oung, is their Cu- 
rioſity and Neatnefs in repoſiting their Eggs, and 
in their Nidification. | 

As to the firſt of which, we may obſerve, that 
great Curioſity and nice Order is generally ob- 
ſerved by them in this Matter. You ſhall always 


ſee their Eggs laid carefully and commodiouf] 


up (5). When upon the Leaves of Vegetables, 
or other Materials on Land, always glued thereon 


with Care, with one certain End lowermoſt, and 


with handſom Juxta-Poſitions (c). Or if in the 
Waters, in neat and beautiful Rows oftentimes, in 


that ſpermatick, gelatine Matter, in which they Þ 
are repoſited, and that Matter carefully tied and) 
faſten'd in the Waters, to prevent its Diſſipation (d), 
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{a) See before, Book IV. Chap. 13. Note (a) p. 228. 


% Some Inſects lay up their Eggs in Cluſters, as in Holes of ö I 
Fleſh, and ſuch Places, where it is neceſſary they ſhould be croud-Þ * 


ed together; which, no queſtion, prevents their being too much 
dried up in dry Places, and promotes their hatching. But, 
(c) As for ſuch as are not to be cluſtered up, great Order is uicd, 


J have ſeen upon the Poſts and Sides of Windows, little round Eegs, ; 


teſembling ſmall Pearl, which produced ſmall hairy Caterpillar, 


that were very neatly and orderly laid. And, to name no more,, 


the White- Butterfly lays its neat Eggs on the Cabbage Leaves in 


good Order, always gluing one certain End of the Egg to the Leaf. F 
J call them neat Eggs, becauſe if we view them in a Microſcope, 


we ſhall find them very curiouſly furrowed, and handſomely made 


and adorned. | ' Þ 
d) By reaſon it would be endleſs to ſpecify the various Genera- 


tion of Inſects in the Water, I ſhall therefore (becauſe it is little 
obſerved) take Pliny's Inſtance of the Gnat, a mean and contemned 


Animal, but a notable Inſtance of Nature's Work, as he _ 
= | 1 
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or if made to float, ſo carefully ſpread and poiſed, 


as to ſwim about with all poſſible Artifice. 


And as to their other Faculty, that of Nidifica- 
tion, whether it be exerted by boring the Earth 
or 


The firſt Thing conſiderable in the Generation of this Inſect is 
(for the Size of the Animal) its vaſt Spazua, being ſeme of them 
above an Inch long, and half a quarter Diameter; made to float in 
the Water, and tied to ſome Stick, Stone, or other fix'd Thing in 
the Waters, by a ſmall Stem, or Stalk. In this gelatine, tranſ- 
parent Spawn, the Eggs are neatly laid; in ſome Spawns in a fingle, 
in ſome in a double ſpiral Line, running round from End to End, 
as in Fig. 9, and 10; and in tranſverſly, as Fig. 8. | 

When the Eggs are by the Heat of the Sun, and Warmth of 
the Seaſon, hatched into ſmall Maggots, theſe Maggots deſcend to 
the Bottom, and by means of ſome of the gelatine Matter of the 
Spawn (which they take along with ther) they ſtick to Stones, 
and other Bodies at the Bottom, and there make themſelves little 
Caſes or Cells, which they creep into and out off at Pleaſure, un- 
til they are arrived to a more mature Nympba- State, and can ſwim 
about here and there, to ſeek for what Food they have occaſion ; at 
which Time, they are a kind of Red-worms, above half an Inch 
long, as in Fig. 1t. 

Thus far this mean Inſe& is a good Inſtance of the Divine Pro- 
vidence towards it, But if we farther conſider, and compare the 
three States it undergoes after it is hatched, we ſhall find yet great - 
er Signals of the Creator's Management, even in theſe meaneſt of 
Creatures. The three States I mean, are its Nympha-Vermicular 
State, its Aurelia, and Mature-State, all as different as to Shape 
and Accoutrements, as if the Inſect was three different Animals. In 
its Vermicular- State, it is a Red-Magect, as I ſaid, and hath a 
Mouth and other Parts accommodated to Food: In its Aurelia- 
State, it hath no ſuch Parts, becauſe it then ſubſiſts without Food 
but in its Mature, Gnat-State, it hath a curious well-made Spear, 
to wound and ſuck the Blood of other Animals. In its Fermicular- 
State, it hath a Worm-like Body, and ſomething analogous to Fins 
or Feathers, ſtanding erect near its Tail, and running parallel with 
the Body, by means of which refilling the Waters, it is enabled to 
ſwim about by Curvations, or flapping its Body fide-ways, this 
Way and that, as in Fig. 12, 
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or Wood, or building themſelves Cells (a), or 

ſpinning and weaving themſelves Caſes and Webs, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where- 
with they work, or their Work itſelf. Thus 
thoſe who perforate the Earth, Wood, or fuch 
like, they have their Legs, F, cet, Mouth, yea, 
and whole Body accommodated to that Service; 
their Mouth exactly formed to gnaw thoſe hand- 
ſome round Holes, their Feet as well made to 
ſcratch and bore (5), and their Body handſome- 
ly turned and fitted to follow. But for ſuch as 
build or ſpin themſelves Neſts, their Art juſily 
bids Defiance to the moſt ingenious Artiſt among 

Men, ſo much as tolerably to copy the nice Geo- 
metrical Combs of ſome (c), the Earthen Cells 

of others, or the Webs, Nets, and Caſes (4) wo- 
x h ven 


But in its Aurelia- State, it hath a quite different Body, with a 
Club- Head, (in which the Head, Thorax, and Wings of the Gnat 
are incloſed) a ſlender Alvus, and a neat finny Tail, ſtanding at right 
Angles with the Body, quite contrary to what it was before; by 
which means, inſtead of eaſy-flayping ſide- Ways, it ſwims by rapid, 
briſk Jirks, the quite contrary Way; as is in ſome Meaſure repre- 
ſented in Fig, 13. But when it becomes a Gnat, no finny Tail, no 
Club Head, but all is made in the moſt accurate Manner for 
Flight and Motion i in the Air, as before it was for the Waters. 

(a) See Book IV. Chap. 13. Notes (a), (6), p. 233. 

(% Thus the Mouths and other Parts of the Echneumon-Waſps 
in Boe IV. Chap. 13. Note (a) p. 228. So the Feet of the Gry/lo- 
talpa, ibid. Note (f)), p. 233. 

e) See the laſt cited Places, Note (5), p. ibid. 

(d) Of the textrine Art of the Spider, and its Parts ferving to 
that Purpoſe, ſee the laſt cited Place, Note (a), p. 235. 

Beſides theſe, Caterpillars, and divers other InſeAs, can emit 
Threads, or Webs, for their Uſe, In this their Nympha- Stare, they 
ſecure themſelves from falling, and let themſelves down from the 
Boughs of Trees, and other high Places, with one of theſe Threads, 
And in the Caſes they weave, they ſecure themſelves in their Au- 
relia- Amen, ä 

And 
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ven by others. And here that natural Glue (a) 
which their Bodies afford ſome of them to conſo- 
lidate their Work, and combine its Materials to- 
gether, and which in others can be darted out 
at Pleaſure, and ſpun and woven by them into 
filken Balls (5) or Webs: I ſay, this ſo peculiar, ſo 


ſervice- 


And not only the Offspring of the Phalæna- Tribe, but there 
are ſome of the Ichneumon- Fly Kind alſo, endowed with this tex- 
trine Art. Of theſe I have met with two Sorts ; one that ſpun a 
Milk-white, long, round, filken Web, as big as the Top of one's 
Finger, not hollow within, as many are, but filled throughout 
with Silk. Theſe are woven round Bents, Stalks of Ribwort, Sc. 
in Meadows. The other is a Lump of many yellow, ſilken Caſes, 
ſticking confuſedly together on Poſts, under Coleworts, &c. Theſe 
Webs contain in them, ſmall, whitiſh Maggots; which turn to a 
ſmall, black Ichneymon- Fly, with long, capillary Antennæ; Tan- 
coloured Legs; long W ngs reaching beyond their Body, with a 
black Spot near the Middle; the Aluus like an Heart; and in 
ſome, a ſmall ſetaceous Tail. Some of theſe Flies were of a ſhi- 
ning, beautiful green Colour, I could not perceive any Difference, 
at leaſt not ſpecifical, between the Flies coming from thoſe two 
Productions. | s 

(a) I have often admired how Waſps, Hornets, Ichneumon Waſps, 
and other Inſects that gather dry Materials for building their Neſts, 
have found a proper Matter to cement and glue their Combs, and 
line their Cells; which we find always ſufficiently context and firm, 
But in all Probability, this uſeful Material is in their own Bodies 
as *tis in the Tinea Veſtivora, the Cadew- Worm, and divers others. 
Goedart obſerves of his Eruca, Num, xx. 6, that fed upon Sallaau- 
Leaves, that it made its Cell of the comminuted Leaves, glued to- 
gether with its own Spittle, Hæc pulveris aut arenæ inſtar comminu- 
it, ac pituitoſo quodam ſui corporis ſucco ita maceravit, ut inde ac- 
commodatum ſubeundæ mutationi — locum ſibi exſtruxerit. Do- 


muncula bac d communi Salicum ligno nihil differre videbatur, niſi 


qudd longe eſſet durior, aded ut cultro viæ diſrumpi poſſet. 
(5) An ingenious Gentlewoman of my Acquaintance, Wife to a 
learned Phyſician, taking much dw to keep Silk. Worms, bad once 
| : 8 tbe 
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ſerviceable a Material, together with the curious 
Structure of all Parts miniſtring to this textrine 
Power, as mean a Buſineſs as it might ſeem, is ſuch 


as may juſtly be accounted among the noble Deſigns 


and Works of the infinite Creator and Conſervatot 
of the World. 3 

In the laſt Place, there is another prodigious 
Faculty, Art, Cunning, or what ſhall I call it? 
that others of thoſe little Animals have, to make 
even Nature itſelf ſerviceable to their Purpoſe; 
and that is, the making the Vegetation and Growth 
of Trees and Plants, the very Meade of the build- 
ing of their little Neſts and Cells (a), ſuch as are 


the 


— W 


the Curigſity to draw out one of the eval Caſes, xubich the Sill worn 
ſpins----- into all the Silken Wire it was made up of, which, to tht 
great Wonder as ell of ber Huſband, as herſelf,-- appeared to be, 
by Meaſure, a great deal above 300 Yards, and yet weigbed but two 
Grains and an half. Boyle Subtil. of Effluv. Ch. 2. 
(a) Since my penning this, I have met with the moſt ſagacicus 
Malpighi's Account of Galls, &c. and find his Deſcriptions to be ex- 
ceedingly accurate and true, having traced myſelf many of the Pro- 


ductions he hath mentioned. But I find Taly and Sicily (his Book k 3 


Gallis being publiſhed long after hewas made Profeſſor of Meſf na) more 
luxuriant in ſuch Productions than England, at leaſt than the Parts F 
about Upminſter (where I live) are. For many, if not moſt of 
thoſe about us, are taken Notice of by him, and ſeveral others be- 


fides that I never met with; altho' I have for many Years as criti- 


cally obferved all the Excreſcences, and other morbid Tumours of | $ 
Vegetables, as is almoſt poſſible, and do believe that few of them | 


have eſcaped me, 


As to the Method how thoſe Calls and Balli are produced, the | ; 
moſt fimple, and conſequently the moſt eaſy to be accounted for, i 
that in the Gems of Oak, which may be called Squamous Cul- 


Cones, Captitula Squamata, in Malpigbi: Whoſe Deſcription not 
exactly anſwering our Eng/iſh Cones in divers ReſpeCts, I ſhall there- 


fore paſs his by, and ſhew only What I have obſerved myſelf con · 1 


cerning them, 
Si Thefe 
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_ Length of the Body from Head to Tail, about two Tenths of an 
Inch; its Colour, a very beautiful ſhining Green, in ſome tending to a 


ion not 
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the Galls and Balls found on the Leaves and Branch- 
es of divers Vegetables, ſuch as the Oak, the Wil- 
low (a), the Briar, and ſome others, 

| 5 Now 


8 , FEE 

Theſe Cones are, in outward Appearance, perfectly like the 
Gems, only vaſtly bigger; and indeed there are no other than the 
Gems, increaſed in Bigneſs, which naturally ought to be puſhed out 
in Length: The Cauſe of which Obſtruction of the Vegetation is 
this: Into the very Heart of the young tender Gem or Bud (which 
begins to be turgid in June, and to ſhoot towards the latter End of 
that Month, or Beginning of the next; into this, I fay,) the Pa- 
rent · Inſect thruſts one or more Eggs, and not perhaps without 
ſome venemous Ichor therewith. This Egg ſoon becomes a Mag- 
got, which eats itſelf a little Cell in the very Heart or Pith of the 
Gem, which is the Rudiment of the Branch, together with its 
Leaves and Fruit, as ſhall be hereafter ſhewn. The Branch being 
thus wholly deſtroyed, or at leaſt its Vegetation being obſtructed, 
the Sap that was to nouriſh it, is diverted to the remaining Parts of 
the Bud, which are only the ſcaly Teguments; Which by theſe 
Means grow large and flouriſhing, and become a Covering to the 
Inſect-Caſe, as before they were to the tender Branch and its Ap- 
pendage. ; | ET | 

The Caſe lying within this Cone, is at firſt but ſmall, as the 
Maggot included in it is, but by Degrees, as the Maggot increa- 
ſeth, ſo it grows bigger, to about the Size of a large white Peale, 
long and round, reſembling the Shape of a ſmall Acorn, 

The Inſect itſelf, is (according to the modern Inſectologers) of 
the Ichneumon-Fly Kind, with four membranaceous Wings, reach- 
ing a little beyond the Body, articulated Horns, a large Thorax, 
bigger than the Belly; the Belly ſhort and conical, much like the 
Heart of Animals; the Legs partly whitiſh, partly black. The 


J. the 9 dark Copper- Colour. Figures both of the Cones, Caſes, and In- 

bl 5 
* " 3 Tab. 20. Fig. 72. which Fig. 92. exhibits well enough ſome 
| others of the Gall. Inſe#s, but its Thorax is ſomewhat too ſhort 


ſets, may be ſeen among Malpigbi's Cuts of Galls, Tab. 13. and 


for ours, VF 
(a) Not only the Willow, and ſome other Trees, but Plants 


; allo, as Nettles, Ground. Iuy, &. have Caſes preduced on their 


Leaves, | 


_ 


- 
7 4 
_ 3 —— mr 
4 — 2 ba 2 he Ch =_ = 
- - - 4-1 30nd 
— — ary — bi = 
by A — on * * 


— . 


115 

At 

A (+ 
1 

5 
Vi 
1 
1 
i. 

1 


. 


— — 1 — — — DIC no ogg — 
N * ö * 8 a £ d - PR 

* . 8 bas 3 a e . "#7; mag ner 126 RY WIE 9077 nay aw 

* — 1 ꝗ— - 2 =—_ — — 5 2 — . 7 - "me 

na _ 2 * I 2 7 CS tr r 1 — N MER PIs: — - Ws "40x; _ 700 4 wa 
* 3 1 eu. a nei ot any ne It bs - b 7 bes ph ME. _ $44” $61 a, FS * n — 4 b 4 * — — LS 2 

2 1 0 Sf 5 . ——— — 8 ö 
. * . - N * e 8 5 wn CAE.” leh * 9 N " no x pe CTY — 2 a= 
* - — — — . — we . . SZ. Su. —— x ed Pu * 2 
2 * * 7 < 
— Ares, — — 22 rar Ae" ö y _ why * . = * y "oa þ — - , — 
—_ —— ao, w 2” £ "FA * oy +a 5 — FP. 2 — A 3 N . ** 1 8 Drs et A p — Pe 


8 e - 


— ac ke 


388 NipiFicaT10N of IXs ECTS. Book VIII. 


Now this is ſo peculiar an Artifice, and fo far 


out of the Reach of any mortal Underſtanding, 


Wit, or Power, that if we conſider the Matter, 
with ſome of its Circumſtances, we muſt needs 
perceive manifeſt Deſign, and that there is the 


Concurrence of ſome great and wiſe Being, that 


hath, from the Beginning, taken Care of, and pro- 
vided for the Animal's Good: For which Reaſon, 


as mean as the Inſtance may ſeem, I might be ex- 


cuſed, if Tſhould enlarge upon its Particulars. But 
two or three Hints ſhall ſuffice. 

In the firſt Place, *tis certain that the Forma- 
tion of thoſe Caſes and Balls quite exceeds the 
Cunning of the Animal itſelf ; but it is the Act 
partly of the Vegetable, and partly of ſome 
Virulency (or what ſhall I call it?) in the Juice, 


or Egg, or both, repoſited on the Vegetable 


by the Parent Animal (a). And as this Viru- 


lency is various, according to the Difference 
| of 


os 


—— — 


Leaves, by the Injection of the Egegs of an Ic hneumon-Fly. I have 
obſerved thoſe Caſes always to grow in, or adjoining to ſome Rib 
of the Leaf, and their Production I coneeive to be thus, wiz. The 
Parent Inſect, with its Riff ſetaceous Tail, terebrates the Rib of 


the Leaf, when tender, and makes Way for its Egg into the very F 
Pith or Heart thereof, and probably lays in therewith, ſome pro- 
per Juice of its Bidy, to pervert the regular Vegetation of it. 
From this Wound ariſes a ſmall Excreſcence, which (when the 


Egg is hatched into a Maggot) grows bigger and bigger, as the 


Maggot increaſes, ſwelling on each Side the Leaf between the two | 


Membranes, and extending itſelf into the parenchymous Part there- 


of, until it is grown as big as two Grains of Wheat. In this Cle | a 


lies a ſmall, white, rough Maggot, which turns to an Aurelia, 
and afterwards to a very beautiful green, ſmall Icbneumon- Fly. 


(a) What I ſuſpected _— I find confirmed by Malpigbi, I 


who in his exact and true Deſcription of the Fly bred in the Oaken | 


[FL 
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Pall, ſaith, Fi fa. fuit naturæ tam miro artificio Terebram ſen | 


Limam condidifſe ; 


ed inflito vulnere, wel excitato foramine infur- 


dendum exinde liquorem intra Terebram condidit: quare fractd per |. 
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of its Animal, ſo is the Form and Texture o 
the Caſes and Balls excited thereby; ſome be- 
ing hard Shells (a), ſome tender Balls (5), 
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tranſuerſam muſcarum terebra freguentiſſimè, vi vente animali, guttæ 
aliquot diaphani bumoris effluunt. And a little after, he confirms by 
ocular Obfervation, what he imagin'd before, viz. Semel prope Fu- 
nit finem vidi Muſcam, qualem ſuperiùs delineaui, infidentem quer- 
cinæ gemmæ, adbuc germinanti; herebat etenim foliolo ſtabili ab 
apice hiantis gemmæ erumpenti; & convulſo in arcum corpore, tere- 
bram evaginabat, ipſamque tenſam immittebat; & tumefacto wentre 
circa terebræ radicem tumorem excitabat, quem interpolatis vicibus 
remittebat. In folio igitur, awvulsa Muſca, minima & diapbana re- 
peri ejecta ova, fimillima tis, que adbuc in tubis ſupererant, Non 
licuit iterum idem admirari ſpectaculum, &c. 
Somewhat like this, which Malpigbi ſaw, I had the good For- 
tune to ſee myſelf once, ſome Years ago: And that was, the beau- 
tiful, ſhining Oak- Ball Ichnermon ſtrike its Terebra into an Oak- 
Apple divers Times, no doubt to lay its Eggs therein. And hence 
I apprehend we ſee many Yermicules towards the Outſide of many 
of the Oak- Apples, which I gueſs were not what the Primitive 
Inſects laid up in the Gem, from which the Oak Apple had its 
Riſe, but ſome other ſupervenient, additional Inſects, laid in after 
the Apple was grown, and whilſt it was tender and ſoft. | 
(a) The Aleppo-Galls, where with we make Ink, may be reck- 
oned of this Number, being hard, and no other than Caſes of In- 
ſects which are bred in them; who when come to Maturity, znaw 
their Way out of them; which is the Cauſe of thoſe little Holes 
obſervable in them. Of the Inſects bred in them, ſee Philsſ. Tran- 
ſact. No 245. Of this Number alſo are thoſe little ſmooth Caſes, 
as big as large Pepper-Corns, growing cloſe to the Ribs under Oak- 
en-Leaves, globous, but flattiſh; at firſt touched with a bluſhing 
red, afterwards growing brown, hollow within, and an hard thin 
Shell without, In this lieth commonly a rough, white Maggot, 
which becomes a little long-winged, black Ichneumon- Fly, that 
eats a little Hole in the Side of the Gall, and ſo gets out. 
(5) For a Sample of the tender Balls, I ſhall chuſe the globous 
Ball, as round, and ſome as big as ſmall Muſket- Bullets, growing 

; cloſe 
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ſome Scaly (a), ſome Smooth (5), ſome Hai- 
ry (c), ſome Long, ſome Round, ſome Coni— 
| cal, 


cloſe to the Ribs, under Oaken-Leaves, of a greeniſh yellowiſh 
Colour, with a bluſh of red ; their Skin ſmooth, - with frequent 
Riſings therein. Inwardly they are very. ſoft and ſpungy; and in 
the very Center is a Caſe with a white Maggot therein, which be- 
comes an Ichneumon- Fly, not much unlike the laſt, As to this Gall, 
there is one Thing I have obſerved ſomewhat peculiar, and I may 
fay providential, and that is, that the Flie lies all the Winter in 
theſe Balls in its Infantile- State, and comes not to its Maturity til! 
the following Spring. In the Autumn, and Winter, theſe Balls 
fall down with their Leaves to the Ground, and the Inſect incloſed 
in them is there fenced againſt the Winter Frofts, partly by other 
Leaves falling pretty thick upon them, and eſpecially by the thick 
parenchymous, ſpongy Walls, afforded by the Galls themſelves. 
Another Sample ſhall be the large Oak- Balls, called Oa - Apples, 
growing in the Place of the Buds, whoſe Generation, Vegetation, 
and Figure, may be ſeen in Malpig. de Gallis, p. 24. and Tab. 10. 


Fig. 33, Sc. Out of theſe Galls, he faith various Species of Flics 


come, but he names only two, and they are the only two I ever ſaw 
come out of them: Freguenter (faith he) ſubnigre ſunt muſcæ bre- 
vi munite terchra, Inter has alique obſervantur aureæ, levi viri- 
dis tinffura ſuffuſe, oblings pollentes terebra, Theſe two different- 
ly coloured Flies I take to be no other than Male and Female of 
the ſame Species. I have not obſerved Tails (which are their Te- 
rebræ) in all, as Malpight ſeems to intimate: Perhaps they were 
hid in their Thec#, and I could not diſcover them: But I rather 
think there were none, and that thoſe were the Males: But in 
others, I have obſerved long, recurvous Tails, longer than their 
whole Bodies. And theſe I take to be the Females. And in the 
Oaꝶ Apples themſelves, I have ſeen the Aureliæ, ſome with, ſome 
without Tails. And I muſt confeſs, *twas not without Admira- 
tion, as well as Pleaſure,” that I have ſeen with what exact Neat- 
neſs and Artifice, the Tail hath been wrapt about the Aurelia, 
whereby it is ſecured from either annoying the Inſet, or being 
hurt itſelf. : 

{a) See before, Note (a) p. 386. 

(b) As in the preceding Note, 

c) Of the rough or hairy Excreſcences, thoſe on the Briar, or 
Dog- Roſe, are a good Inſtance. Thefe Spongiolæ Villoſæ, as = r. 

ay, 


| 
F 
| 
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cal, Cc. (a). And in the laſt Place, let us add, 
That thoſe Species of Inſects are all endowed with 
peculiar and exactly made Parts for this Service, to 

| bore 


Ray, Galle Rumoſæ, as Dr. Malpigbi calls them, are thus accounted 
for by the latter; Ex copiaſisrelictis ovis ita turbatur affluens [Ru bi! 
ſuccus, ut ſtrunioſa fiant complura tubercula fimul confuſe congeſtag 
gue utriculorum ſeriebus, & fibrarum implicatione contexta, ramo- 
ſas propagtnes germinant, ita ut minima qua ſi 3 appareat, Dur | 
libet propago ramos, hinc inde villoſos edit, Hinc inde pili paritey 
erumpunt, c. f | 

Theſe Balls are a ſafe Repoſitory to the Inſet all the Winter in 
its Vermicular-State. For the Eggs laid up, and hatched the Sum- 
mer before, do not come to mature Inſects until the Spring follow- 
ing, as Mr. Ray rightly obſerves in Cat. Cantab. _ 

As to the Inſects themſelves, they are manifeſtly I[chneumone 
Flies, having four Wings, their Aluus thick and large towards the 
Tail; and tapering up till it is ſmall and flender at its ſetting on to 
the Thorax, But the Alvi, or Bellies, are not alike in all, tho“ co- 
loured alike. In ſome they are as is now deferibed, and longer, 
without Terebræ, or Tails; in ſome ſhorter, with Tails; and in 
ſome yet ſhorter, and thick, like the Belly of the Ant, or the 
Heart of Animals, as in thoſe before, Wote (a) p. 386. But for 
a farther Deſcription of them, I ſhall refer to Mr. Ray, Cat, Plant. 
circa Cantab, under Roſa ſylvef. | FLEE 

{a) It being an Inſtance ſomewhat out of the Wey, I ſhall pitch 
upon it for an Example here, =. The gouty Sevellings in the Bo- 
dy, 2rd the Branches of the Blackberry-Buſh ; of which Malpigbi 
hath given us two good Cuts in 726. 17. Fig. 62. The Cauſe of 
theſe is manifeſtly from the Eggs of Inſects laid in (Whilſt the Shoot 
is young and tender) as far as the Pith, and in ſome Pl-ces not fo 
deep: Which, for the Reaſons before- mentioned, makes the young 
Shoots tumify, and grow knotty and gouty. 

The Infect that comes from hence is of the former Tribe, a 
ſmall, ſhining black Ichneumon- Fly, about a tenth of an Inch long, 
with iointed, red, capillary Horns, four long Wings, reaching be- 
yond the Body, a large Thorax, red Legs, and a ſhort heart-like 
Belly, They hop like Fleas. The Males are leſs than the, Fe- 
males; are very venereous, endeavouring a Con in the very Box in 
which they are hatch'd ; getting up on the Females, and tickling 
and thumping them with theit Breeches and Horns to excite chem 
to Venery, 
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bore and pierce the Vegetable, and to reach and 
inject their Eggs and Juice into the tender Parts 
thereof. 
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N D now, theſe Things being ſeriouſly conſi- 

dered, what leſs can be concluded, than that 
| there is manifeſt Deſign and Forecaſt in this Caſe, 
and that there muſt needs be ſome wiſe Artiſt, ſome 
careful, prudent Conſervator, that from the very 
Beginning of the Exiſtence of this Species of Ani- 
mals, hath with great Dexterity and Forecaſt, pro- 
vided for its Preſervation and Good? For what 
elſe could contrive and make ſuch a Set of curious 
Parts, exactly fitted up for that ſpecial Purpoſe: 
And withal implant in the Body ſuch peculiar Im- 
pregnations, as ſhould have ſuch a ſtrange uncouth 
Power on a quite different Rank of Creatures 
And laſtly, what ſhould make the Inſect aware of 
this its ſtrange Faculty and Power, and teach it fo 
cunningly and dextrouſly to employ it for its own 
Service and Good ? 
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AVING diſpatch'd the Inf Taibn, 
there is but one Genus of the Land- 
Animals remaining to be furvey'd, and 
1 that is, that of Reptiles (a). Which I 
1 ſhall diſpatch in a little Compaſs, by rea- 
ſon J have ſomewhat amply treated of others, and 
many 
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a) Notwithſtanding I have before, in Book IV. Chap. 12. Note 
() p. 223. taken Notice of the Zarth-worm; yet it being a good 
Example of the Creator's wiſe and curious Workmanſhip, in even 
this meaneſt Branch of the Creation, I ſhall ſuperadd a few farther 
Remarks from Drs. Willis and Tyſon. Saith Willis, Lumbricus 
= rl, licet vile & centemptibile habetur, 2 vitalia, new 
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* 


many of the Things may be applied here. But 
there are ſome Things in which this Tribe is ſome- 
what ſingular, which I ſhall therefore take Notice of 
briefly in this Place. One is their Motion, which 
I have in another Place (a) taken Notice of to be 
not leſs curious, than it is different from that of 
other Animals, whether we conſider the Manner 
of it, as vermicular, or ſinous (5), or like that of 
| the 


non & alia viſcera, & membra divino artificis admirabiliter fabreſa. 
fa ſortitur ; totivs corporis compages muſculorum annularium catena 
eſt, quorum fibre orbiculares contra es eee, annulum, prius an- 
plum, & dilatum, anguſtiorem & longiorem reddunt. [This Muſcle 
in Earth- Worms I find is ſpiral, as in a good Meaſure is their 
Motion likewiſe ; ſo that by this Means they can, {like the Worm if 
an Augre,) the better bore their Paſſage into the Earth, Their Rep. 
tile Motion alſo may be explain'd by a Wire wound on a Cylinder, 
zbhich wwhen jiipp'd off, and one End extended and held faſt, will 
bring the other nearer it. So the Earth. worm, having fhot out, er 
extended its Body, (which is with a Wreathing, ) it takes hold by thiſe 
ſmall Feet it hath, and ſo contracts the hinder Part of its Body. [Thus 
the curious and learned Dr. Tyſon, Philoſ. Tranſ. N“ 147.] Nan 
proinde cùm corporis portio ſuperior elongata, & exporreFa, ad ſpatiun 
alterius extenditur, ibidemgue plano affigitur, ad ipſum quaſi ad cen. 
trum portio corporis inferior relaxata, & abbreviata facile pertrabi. 
tur. Pedunculi ſerie quadruplici, per totam longitudinem Lumbrict 
diſponuntar; his quaſi totidem uncis, partem modi hanc, mod? iſtan, 
plano affigit, dum alteram exporrizit, aut poſt ſe ducit, Supra ori 
biatuin, Prebvjcide, gud terram perforat & elewat, donatur. And 
then he goes on with the other Parts that fall under View, the 
Brain, the Guilet, the Heart, the Spermatick Veſſels, the Stomact: 


and Inteſtines, the Foramina on the Top of the Back, adjoinins t) = 
each Ring, ſupplying the Place of Lungs, and other Parts. Wills 


de Anim, Brut, p. 1. c. 3. 
(2) In Book IV. Chap. 8. 


( There is a great deal of Geometrical Neatneſs and Nicety, it | 


the finous Motion of Snakes, and other Serpents. For the aflifting I 


in which Action, the annular Scales under their Body are very te-“ 
markable, lying croſs the Belly, contrary to what thoſe in the 


mot 


* and the reſt of the Body do; alſo as the Edges of the fore. 
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the Snail (a), or the Caterpillar (5), or the Multi- 
| | pedous 


moſt Scales lie over the Edges of their following Scales, from Head 
to Tail; thoſe Edges run out a little beyond, or over their fol- 
lowing Scales; fo as that when each Scale is drawn back, or ſet a 
little upright, by its Muſcle, the outer Edge thereof, (or Foot 1t 
may be call'd,) is rais'd alſo a little from theBedy, to lay hold on the 
Earth, and ſo promote and facilitate the Serpent's Motion. This is what 
may be eaſily ſeen in the Slough, or Belly of the Serpent- Kind, 
But there is another admirable Piece of Mechaniſm, that my An- 
tipathy to thoſe Animals hath prevented my prying into; and that 
is, that every Scale hath a diftin& Muſcle, one End of which is 
tack'd to the Middle of its Scale; the other, to the upper Edge of 
its following Scale, This Dr. Yyſon found in the Rattle Snake, 
and I doubt not 1s in the whole Tribe, 2 

(a) The wiſe Author of Nature, having denied Feet and Claws 
to enable Snails to creep and climb, hath made them Amends in a 
way more com modious for their State of Life, by the broad Skin 
along each Side of the Belly, and the undulating Motion obſervable 


there. By this latter it is they creep; by the former, aſſiſted with 


the glutgnous Slime emitted from the Snail's Body, they adhere 
firmly and fecurely to all Kinds of Superficies, partly by the Te- 
nacity of their Slime, and partly by the Preſſure of the Atmoſ- 
phere, Concerning this Part, (which he calls the Szai/'s Feet,) 
and their Undulation, ſee Dr. Lifter's Exercit. Anat, 1. ſect. 1. 
& 37. | ; 

(b) The motive Parts, and Motion of Caterpillars, are uſeful, 
not only to their Progreſſion and Conveyance from Place to Place; 
but alſo to their more certain, eaſy, and commodious gathering of 
Food: For having Feet before and behind, they are not only ena- 
bled to go by a kind of Steps made by their fore and hind- Parts; but 
alſo to climb up V egetables,, and to reach from their Boughs and 
Stalks for Food at a Diftance ; for which Services their Feet are very 
nicely made both before and behind. Behind, they have broad 


Palms for ſticking to, and theſe beſet almoſt round with ſmall 


ſharp Nails, to hold and graſp what they are upon: Before, their 
Feet are ſharp and hook'd, to draw Leaves, &c. to them, and to 
hold the fore-part of the Body, whilſt the hinder-parts are brought 
up thereto. But nothing is more remarkable in theſe Reptiles, 
than that theſe Parts and Motions are only temporary, and incom- 
parably adapted only to their preſent Nympha- State; 9 in 
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pedous (a), or any other Way; or the Parts mi- 
niſtring to it, particularly the Spine (5), and the 
Muſcles co-operating with the Spine, in ſuch as 
have Bone, and the annular, and other Muſcles, in 
ſuch as have none, all' incomparably made for 
thoſe curious, and I may ſay, geometrical Wind- 
ings and T urnings, Undulations, and all the va- 

| rious 


their Aurelia-State; they have neither Feet nor Motion, only a 
little in their Hinder- Parts: And in their Mature State, they have 
the Parts and Motion of a flying Inſet, made for Flight. 

{a) It is a wonderful pretty Mechaniſm, obſervable in the going 
of Multi pedes, as the Juli, Scolopendræ, that on each Side the 
Body, every Leg hath its Motion, one very regularly ſollowing the 
other from one End of the Body to the other, in a Way not eaſy to 
be deſcribed in Words; ſo that their Legs in going, make a 
kind of Undulation, and give the Body a ſwifter Progreſſion than 
one would imagine it ſhould have, where ſo many Feet are to take 
ſo many ſhort Steps. 

(b) Vertebrarum Apophyſes br eviores ſunt, præcipue juxta caput, 
eujus propterea flexus in averſum, & later a, facilis Viperis eff : ſe- 
cus Leonibus, Wo- Incumbit his Offibus ingens Muſculorum mi- 
nutorum prefidium, tum ſpinas tendinum exilium magno apparatu di- 
ducentium, tum ver tebras potiſſimum in diverſa flectentium, atęue eri- 
gentium. Adeoque illam corporis miram agilitatem non tantùm (ut Ariſlot.) 
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ad flexum, & cartilagineas produxit vertebras, ſed quia etiam multi- 
plicia motas localis inflrumenta muſculos fabreæfecit provida rerum Pa- 
rens Natura, conſecuta fuit. Blaſ. Anat. Anim. P. 1. c. 39. de 
Vipera © Veſtingio. | 

That which is moſt remarkable in the Vertebrae [of the Rattle- 
Snake, b:(ides the other curious Articulations, ] is, that the round Ball 
iu the lower Part of the upper Vertebra, enters a Socket of the upper 
Part of the lower Vertebra, like as the Head of the Os Femoris doth 
| the Acetabulum of the Os Iſchii 3 by wvhich Contrivance, as alſo the 
Articulation with one another, they have that free Motion of wind. 
ing their Bodies any way, Dr. Tyſon's Anat. of the Rattle Snake in 
Pbiloſ. Tranſ. N 144. What is here obſerv'd of the Vertebræ of 
this Snake, is common to this whole Genus of Reptiles, 5 


(a) My | 


* 
T 
5 
79 
iq 
ﬆ 
1 
5 
8 
Ag 
2 
"8 
* 
8 
Fe! 
gl 
& 
5 
e 
8 
WY 
295 
nt? 
* 
3 
77 
PEAT 
79 
5 
22 
No 


„ 


1ciles 


ultt. 


Pa- 


5 
T 
P 
* 
54 
4A 
wi 
ws 
8 
. 
42 
Is 
* 
A 
$f, 
x 
* 
55569 
+25 
2 
VFX 
"= 1 
Is 
3643 
- 
Re 
4 * 
N 
125 
BA 
* 
2 
8 
9 
15 
3 
bY 
5 
be 
wal 
. * 
Noe 
32 


| 1 rom their bearing a great Share in ſome of our beſt Antidotes, ſuch 
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rious Motions to be met with in the Reptile Kind. 
Another Thing that will deſerve our Notice, is, 
the Poiſon (a) that many of this Tribe are ſtock'd 
with Which I the rather mention, becauſe ſome 
make it an ObjeCtion againſt the Divine Super- 
intendence and Providence, as being a Thing fo 
far from uſeful, (they think,) that *tis rather miſ- 
chievous and deſtructive of God's Creatures. But 
the Anſwer is eaſy, viz. That as to Man, thoſe 
Creatures are not without their great Uſes, parti- 
cularly in the Cure of (6) ſome of the moſt —_ 
1 OIN 


% 
oO =o — — — ——ẽ — 


(a) My ingenious and learned Friend, Dr. Mead, examined with 
his Microſcope, the Texture of a Fiper's Poiſon, and found therein 
at firſt only a Parcel of ſmall Salts nimbly floating in the Liquor; but 
in a ſhort Time the Appearance was changed, und theſe ſaline Parti- 
cles were ſhot out into Chryſtals, of an incredible Tenuity and Sbarp- 
| neſs, with ſomething like Knots be re and there, from wwlich they ſeem'd 


bo proceed; ſo that the whole Texture did in a Manner repreſent a 


[7 Spider's Web, the" infinitely finer. Mead of Poiſons, p. 9. 


As to the Nature and Op-ration of this Poiſon, fee the ſame in- 


genious Author's Hypotheſis, in his following Pages. 


This Poiſon of the Viper lieth in a Bag in the Gums, at the up- 


per End of the Teeth. It is ſeparated from the Blood by a cong/5- 
merated Gland, lying in the anterior lateral Part of the Os Sincipitis, 
& juſt behind the Orbit of the Eye: From which Gland }ieth a Duct, 
that convcys the Poiſon to the Bags at the Teeth. | 


The Teeth are tubulated, for the Conveyance, or Emiſſion of 


dhe Poiſon into the Wound the Teeth make; but their Hollowneſs 
| 2 doth not reach to the Apex, or Top of the Tooth, (that being ſo- 
lid and ſharp, the better to pierce;) but it ends in a long Slit be- 
low the Point, out of which the Poiſon is emitted. Theſe Perfo- 
| rations of the Teeth, Galen ſaith, the Mountebanks uſcd to top 

with ſome kind of Paſte, before they ſuffer'd the Vipers to bite 
them before their Spectators. Cuts of theſe Parts, Sc. may be 
ſeen in the laſt cited Book of Dr. Mead. Alſo Dr. Tyſon's Anat. of 
the Rattle-Snabe, in Phil. Tranſ. No. 144. 


(5 That Vipers have their great Uſes in Phyſick, is manifeſt 


— — : LP 
1 „4„XXkùI! ꝛ ᷣ 
2 — * —— 


e eee eee 


Da —— — —— 


at ——- 5 4 
— —.— - 
> 2 000 ã "PIN PI URI. c 7 7 9 43 > $7 > 
G r 


Ls s 
— r 
1 


. ̃ —„—-t pp 
= e eee Ne e 


CE 
* — 
ne 2 
— * - 


ASE oc” 


398. Of ReeTiLEs. Book IX, 


born Diſeaſes; however if they were not, there 
would be no Injuſtice for God to make a Set of 
ſuch noxious Creatures, as Rods and Scourges, to 
execute the divine Chaſtiſements upon ungrateful 


and 


as Theriaca Andromachi, and others; alſo in the Cure of the El. 
pbantiaſis, and other the like ſtubborn Maladies, for which I ſhall 
refer to the medical Writers. But there is ſo fingular a Caſe in the 
curious Collection of Dr. OI. Werm. related from Kircher, that! 
ſhall entertain the Reader with it. Near the Village of Sali, about 
eight Miles from the City Bracciano in Ttaly, faith he, Specus ſou ca- 
werna (wulgh La Grotta del Serpr)duorum hominum capax, fiſtuloſis gut 
buſdam foraminibus in for mam cribri perforata cernitur, ex ui 
ingens guædam, principio veris, diverſiculorum Serpentum, nll 
tamen, ut dicitur, fingulart venent qualitate i mbutarum progenies qui. 
tannis pullulare ſolet. In hac ſpelunca Elephantiaccs, Lepreſes, Pa. 
ralyticcs, Arthriticos, Podagricos, Sc. nudos exponere ſelent, 71 
mox halituum ſubterraneorum calore in ſuderem reſoluti, Ser pentum 


propullulanttum, totum corpus infirm! implicantium, ſuetu linctugut 


ita omni vitioſo virulentoque bumore privare dicuntur, ut rept tito by 
per aliguod tempus medicament, tandem perfectæ ſanitati reſtituantur. 
This Cave K:rrcher vifited himſelf, found it warm, and every w:y 
agreeable to the Deſcription he had of it; he ſaw their Holes, hor 
a murmuring hitling Noiſe in them; but altho' he miſſed ſeeing the 
Serpents, (it being not the Seaſon of their creeping out) yet he ſaw 
great Numbers of their Exumig, or Sleugbs, and an Elm growing 
hard by, laden with them. oF 

The Diſcovery of this Cave, was by the Cure of a Leper going 


from Rome to ſome Baths ncar this Place; who lofing his Way, and 


being benighted, happened upon this Cave; and finding it very 
warm, pull'd off his Clothes, and being weary and ſleepy, had the 
good Fortune not to fee] the Serpents about him tili they had wrought 
his Cure. Vide Muſeum Worm. I. 3. c. 9. 


The before- commended Dr. Mead, thinks our Phyſicians deal too I 


cautiouſly and ſparingly, in their preſcribing only ſmall Quantities Þ 3 
of the Viper's Fleſh, &c. in the Elephantiaſis, and ſtubborn Le-! 


proſies: But he recommended rather the Gelly or Broth of Vipers; 


them like! 


a) Tha 
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R and finful Men. And I am apt to think that the 
Nations which know not God, are the moſt annoy'd 


o @Þ with thoſe noxious Reptiles, and other pernicious 
Creatures. As to the Animals themſelves, their 
4 I Poiſon is, no doubt, of ſome great and eſpecial Uſe 


to themſelves, ſerving to the more eaſy Conqueſt, and 
ww ſure Capture of their Prey, which might otherwiſe 
be too feſty and ſtrong, and if once eſcap'd, would 


c 


| hardly be again recover'd, by reaſon of their ſwifter 


£ 


*. Motion, and the Help of their Legs; beſides all 
ws which, this their Poiſon may probably be of very 
ai WM great Uſe to the Digeſtion of their Food. 


"ww! WW And as to the innocuous Part of the Reptile- 


© | Kind, they as well deſerve our Notice for their 
155 Harmleſneſs, as the others did for their Poiſon, For 
as thoſe are endow'd with Poiſon, becauſe they are 
>. IÞ predaceous; fo theſe need it not, becauſe their Food 
is near at hand, and may be obtain'd without 
% Strife and Conteſt, the next Earth {a) affording 
F1GU = d 
„% Food to ſuch as can terebrate, and make Way into 
n, it by their Vermicular Faculty; and the next Ve- 
We getable being Food to others that can climb and 
eth. reach (6), or but craw] to it. EEE 
le ſaw 
owing Gn 
' goin? 
7 ang ! (4) That Earth ⁊vorms live upon Earth, is manifeſt ſrom the 
it very Ilittle curled Heaps of their Dung ejected out of their Holes. But 
ad the in FH. Tranſ. No. 291, I have ſaid, it is in all Probability Earth 
rouebt ! made of rotted Roots and Plants, and ſuch like nutritive 
1 1 Things, not pure Earth. And there is farther Reaſon for it, be- 
ea too Fuſe Worms will drag the Leaves of Trees into their Holes. 
antitie . (2) Srails might be in Danger of wanting Food, if they were to 
rn Le. live only upon ſuch tender Plants as are near the Ground, within 
Vipers; heir Reach only; to impower them thereſore to extend their 
mm 1:1: Purſuits farther, they are enabled by the Means mentioned in Nore 


ong in- 2) P. 395. to ſtick unto, and creep up Walls and Vegetables at 
I heir Pleaſure, | 


) That | 


J F 


CHAP. 
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Se., E JE I &. 
CHAR . 
Of the INHABHITANTS of 1 


Have now gone through that Part of the Animal 
World, which J propoſed to ſurvey, the Ani. 

mals inhabiting the Land. . | 
As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving Time to finiſh what 1 have begun on that 
large Subject, I ſhall be forced to quit it for the 
preſent, altho' we have there as ample and plori- 
ous a Scene of the infinite Creator's Power 2nd 
Art, as hath been already ſet forth on the dry 
Land. For- the Waters themſelves are an admira— 
ble Work of God (a), and of infinite Uſe (5) to 
| | that 


- 


(a) Beſides their abſolute Neceſſity, and great Uſe to the World, 
there are ſeveral Topics, from whence the Waters may be demon- 
ſtrated to be God's Work; as, the creating fo vaſt a Part of ou 
Globe; the placing ii commodiouſly therein, and giving it Bounds; W# 
the Methods of keeping it ſweet and clean, by its Saltneſs, by the 

Tides, and Agitations by the Winds; the making the Waters uſeful 
to the Vegetation of Plants, and for Food to Animals, by the nobl: We 
Methods of ſweetning them; and many other Things belides, 
which are inſiſted on in that Part of my Survey. E 

(S Pliny having named divers Mirabilia Aquarum, to ſhew their BY 
Power; then proceeds to their Uſes, viz. Eædem cadentes onmniunt 
terrd naſcentium cauſa fiunt, prorſus mirabili natura, ſiquis velit rei 
putare, ut fruges gignantur, arbores | STI 8 wivant, in cœlu 
migrare aguas, animamque etiam herbis vitalem inde deferre : jufi 
confeſſione, omnes terræ quoque vires aquarum eſſe beneficit, Quapro i 
ter ante omnia ipſarum potentiæ exempla ponemus: Cunctas enim qui 
mortalium enumerare queat? And then he goes on with an EnumeB 
ration of ſome Waters tamed for being Medicinal, or ſome oth|s 
unuſual Quality, Plin, I. 31. c. 1. & 2, | i 

| | (a) Pig, 
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that Part of the Globe already ſurvey'd; and the 
prodigious Variety (a), and Multitudes of curious 
and wonderful Things obſervable in its Inhabitants 


of all Sorks, are an inexhauſtible Scene of the Crea- 


tor's Wiſdom and Power. The vaſt Bulk of 
ſme (b), and prodigious Minuteneſs of others (c), 
together with the incomparable Contrivance and 


Structure of the Bodies (d) of all; the Proviſions 


and Supplies of Food afforded to ſuch an innume- 
rable Company of Eaters, and that in an Element, 
unlikely, one would think, to afford any great Store 


of Supplies (e); the Buſineſs of Reſpiration per- 


e form'd 


(a) Pliny reckons 176 Kinds in the Waters, whoſe Names may 


be met with in his 1. 3. c. 11. but he is ſhort in his Account. 
() Pliny, l. 9.c. 3 ith, Thet in the Indian Sea there are Balenæ 
quaternim jugerum ( e. 960 Feet) Priſtes 20d cubitorum (i. e. 300 


Feet.) And J. 32. c. 1. he mentions Whales 600 Foot long, and 


360 broad, that came into a River of Arabia. If the Reader hath 
a Mind, he mey ſce his Reaſon why the largeſt Animals are bred in 
che e. I 

(e) As the largeſt, ſo the moſt minute Animals are bred in the 


Waters, as thoſe in Pepper- water ; and ſuch as make the green Scum 


on the Waters, or make them ſeem as if green, and many others, 


See Book IV. Chap. 11, Note (5) p. 186, Note (a) p. 187. 


(d) It might be here ſhewn, that the Budics of all the ſeveral In- 
habitants of the Waters, are the beſt contrived and ſuited to that 
Place and Buſineſs in the Waters, which is proper for them; that 
particularly, their Bodies are cloathed and guarded. in the beft 
Manner, with Scales, or Shells, &c. ſuitable to the Place they are 
to refide in, the Dangers they may there be expoſed unto, and the 
Motion and Buſineſs they are there to perform: That the Center of 
Gravity (of great Conſideration in that fluid Element,) is always 
That the Shape of their 
Bodies, (eſpecially the more ſwift,) is the moſt commodious for 
making Way thro? the Waters, and moſt agreeable to geometrical 
Rules; and many other Matters beſides, wo-: d deſerve a Place here, 
were they not too long for Notes, and that I ſhall anticipate what ſha!l 
be more proper for another Place, and more accurately treated of 


placed in the fitteſt Part of the Body: 


there, 
(e) See before, Bosk IV. Chap, 11. 
NE P 


(a) Galen 
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form'd in a Way ſo different from, but eqivalent 
to what is in Land Animals (a); the Adjuſtment 
of the Organs of Viſion (6) to that Element in 
which the Animal liveth; the Poiſe (c), the Sup. 
port (4), the Motion of the Body (e), forwards 


with 


— 


(a) Galen was aware of the Reſpiration of Fiſhes by their Fran- 
chiææ. For having ſaid, that Fiſhes have no Occaſion of a Voice, 
neither reſpire thro* the Mouth as Land Animals do, he faith, Sed 
earum, quas Branchias nuncupamus, conſtructio, ipſis vice Pulmonis eſt. 
Cim enim crebris ac tenuibus foraminibus ſint Brancbiæ he intercep- 
tæ, aeri quidem & vapori perviis, ſubtilioribus tamen quam pro mole 
aquæ; hanc quidem exira repellunt, illa autem prompte intromittunt, 
Galen. de Uſ. Part. I. 6. c. 9. So alſo Pliny held, That Fiſhes re- 
ſpired by their Gills; but he ſaith Ariſtotle was of a different Opi- 


nion. Plin.l.g.c. 7. And ſo Ariftale ſeems to be in his Hiſtory of 


Animals, l. 8. c. 2. and in other Places. And I may add our fa- 
mous Dr. Neeabam. See his De Form, Fætu, Chap. 6. and An- 
ſever to Severinus. 8888 5 

(55) A protuberant Eye would have been inconvenient for Fiſhes, 
by hindring their Motion in ſo denſe a Medium as Water is; or 
elſe their bruſhing through ſo thick a Medium would have been 
apt to wear, and prejudice their Eyes; therefore their Cornea is 
flat. To make Amends for which, as alſo for the Refraction of 
Water, different from that of the Air, the wiſe Contriver of the 
Eye, hath made the Chry/talline ſpherical in Fiſhes, which in Ani- 
mals, living in the Air, is lenticular, and more flat. 

(c) As I have ſhewed before, that the Bodies of Birds are nicely 
pois'd to ſwim in the Air, ſo are thoſe of Fiſhes for the Water, 
every Part of the Body being duly balanced, and the Center of Gra- 
vity (as I ſaid in Vote (d) p. 401.) accurately fix'd. And to prevent 


Vacillation, ſome of the Fins ſerve, particularly thoſe of the Belly; 


as Borelli prov'd, by cutting off the Belly-fins, which caus'd the 
Fiſh to reel to the right and left Hand, and render'd it unable to 
ſtand Readily in an upright Poſture. | 
(d) To enable the Fiſh to abide at the Top, or Bottom, or any 
other Part of the Waters, the Air- Bladder is given to moſt Fiſhes, 
which, as it is more full or empty, makes the Body more or leſs 


buoyant, 


(e) The Tail is the grand Inftrument of the Motion of the Bo- 
dy; not the Fins, as ſome imagine. For which Reaſon, Fiſhes 
Ns | | | are 


EL 
* 


8 


1. Chap, 23. particularly to Prop. 213. 
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with great Swiftneſs, and upwards and downwards 
with great Readineſs and Agility, and all without 
Feet and Hands, and ten-thouſand Things beſides ; 
all theſe Things, I ſay, do lay before us ſo various, 
ſo glorious, and withal ſo inexhauſtible a Scene of 
the Divine Power, Wiſdom, and Goodneſs, that it 
would be in vain to engage myſelf in ſo large a 
Province, without allotting as much Time and 
Pains to it, as the preceding Survey hath coſt me. 
Paſſing by therefore that Part of our Globe, I ſhall 


only ſay ſomewhat very briefly concerning the in ſen- 
fitive Creatures, particularly thoſe of the Vegetable 


Kingdom, and fo conclude this Survey. 


are more muſeulous and ſtrong in that Part, than in all the 
reſt of their Body, according as it is in the motive Parts of al! Ani- 
mals, in the pectoral Muſcles of Birds, the Thighs of Man, &c. 

If the Reader hath a Mind to ſee the admirable Method, how 
Fiſhes row themſelves by their Tail, and other Curioſities relating to 
their Swimming; I ſhall refer him to Borelli de Mot. Animal, Part 
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Of VEGETABLES. 
HE Vegetable Kingdom, although an 


infertor Branch of the Creation, exhi- 
bits to us ſuch an ample Scene of the 
Creator's Contrivance, Curiofity, and 
Art, that I much rather chuſe to ſhew 
what might be faid, than engage too far in Par- : 

ticulars. 1 might inſiſt upon the great Variety 1 

there is, both of Trees and Plants provided for ? 

all Ages, and for every Uſe and Occaſion of the ! 

World (a); ſome for Building, for Tools and Uten- | «© 
ſils of every kind; ſome hard, ſome ſoft; ſome tough WM 7 
\ 

Fi 

7 

N 

* 


and ſtrong, ſome brittle; ſome long and tall, ſome 
ſhort and low; ſome thick and large, ſome ſmall and 
flender ; ſome for Phyſick (b), ſome for Food, ſome 

1 for 


_——_— * 1 


(a) The fifth Book of Theophraſius's Hiſtory of Plants may be 
here conſulted; where he gives ample Inſtances of the various Con- 
 Kitations and Uſes of Trees, in various Works, Sc. See alſo be- 
fore, Book IV. Chap. 13. Note (a) p. 227. | 
(b) Inviſis quoque berbis inſeruit | Natura] remedia: quippe cim 
medicinas dederit etiam aculeatis--=-- -- in quibus ipſis providentiam 
Nature ſatis admirari amplectique non eft.---- -- Inde excogitavit ali- 
guas 2 hiſpidas, tactu truces, ut tantim non vocem ipſius fingen- 
tis illas, rationemque reddentis exaudire videamur, ne ſe depaſcat 
avida Qadrupes, ne procaces manus rapiant, ne neglecta weſtigia 
obterant, we infidens Ales infringat : his muntends Aculeis, teliſque 
armando, remediis ut tuta ac ſalva fint. Ita boc guogue quod in 11s 
edimus, bominum causa excopitatum. Plin, Nat, Hiſt, | 22, c. 6. 
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for Pleaſure; yea, the moſt abject (a) Shrubs, and 
the very Buſhes and Brambles themſelves, the Huſ- 
bandman can teſtify the Uſe of. N 
I might alſo ſurvey here the curious Anatomy 
and Structure of their Bodies (Y), and ſhew the 


admi- 
n Are ſome of the Species of Nature noxious They are alſo uſefus,-<-- 
A D:th a Nettle ſting ? It is to ſecure ſo good a Medicine from the Rapes 
of Children and Cattle, Doth the Bramble cumber a Garden? It mates 
1C the better Hedge; wubere if it chanceth ta prick the Owner, it «vill 
1d tear the Thief. Grew's Coſmolog. lib. 3. cap. 2. ſe ct. 47. 
" (4) That the moſt abject Vegetables, Sc. have their Uſe, and 
are beneficial! to the World, may in ſome Meaſure appear from the 
ON Uſe the Northern People put rotten Wood, Sc. unto, Satis inge- 
ty nioſum modum habent populi ſeptentrionales in nemoribus nocturno tem- 
57 pore pertranſeuntes, imo & dtiurno, quando in remoticribus Aquilonis 


partibus ante, & poft Solſtitium byemale continue noftes babentur. 
Quique bis remediis indigent, Cortices quercinos inguirunt putres, 
eoſſue collocant certo interſtitio itineris inſtituti, ut eorum ſplendore, 
gud vcluerint, perficiant iter. Nec ſolàm boc praftat Cortex, ſed & 
Truncus putrefactus, ac fungus ipſe Agaricus appellatus, &c. Ol. 
Mag. Hiſt, 1, 2. c. 16. LT 

To this we may add Thiftles in making Glaſs, whoſe Aſlies Dr. 
Merret ſaith, are the beſt, wiz. the Aſhes of the Common «way 


= Thiſtle, tho? all Thiftles ſerve to this Purpoſe, Next to Thi/t/es are ; 4.) 
= Hop-firings, cut after the Flowers are gathered. Plants that are 4 0 
Thorny and Prickly, ſeem to afford the beſt and moſt Salt. Aer 5 ; 
= ret's Obſermations on Anton, Ner. p. 265. | Ned 
7 Quid majora yequar ? Salices, bumileſque Genifie, . ; 1 1) 
4 Aut iliæ pecori frondem, aut paſtoribus umbram l 4 | 
5 Suficiunt, Sepemgue ſatis, & pabula melli. | | #1; 
8 Virg. Georg. I. 2. ver. 434. ; 11 
4 ( Dr. Beal (who was very curious, and tried many Experiments | Ws} 
upon Vegetables) gives ſoine good Reaſons to imagine, that there is l i þ 
a direct Communication between the Parts of the Tree and the 14 
2 Fruit, ſo that the ſame Fibres which conſtitute the Root, Trunk, | 21 
and Boughs, are extended into the very Fruit. And in old Horn- 11 
> | y bears, ws 
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admirable Proviſion made for the Conveyance of 
the lymphatick and eſſential Juices, for communi- 


_ cating the Air, as neceſſary to Vegetable, as Ani- 


mal Life (a): I might alſo ſpeak of, even the very 
Covering they are provided with, becauſe it is a 
curious Work in Reality, altho' leſs ſo in Ap- 
pearance: And much more therefore might I ſurvey 
| the 


beans, I have obſerved ſomething very like this; in many of which, 
there are divers great and ſmall Ribs (almoſt like Ivy, only united 
to the Body) running from the Root up along the Outſide of the Bo- 
dy, and terminating in one fingle, or a few Boughs : Which Bough 
or Boughs ſpread again into Branches, Leaves, and Fruit. See what 
Dr. Beal hath in Lowth. Abridg. Vol. 2. p. 710. 

But as to the particular Canals, and other Parts relating to the 
Anatomy of Vegetables, it is too long a Subject for this Place, and 
therefore I ſhall refer to Seign. Malpigbi's and Dr, Grew's La- 
bours in this Kind. | 

(a) Tanta eft Reſpirationis weceſſitas, & uſus, ut Natura in fingu- 
lis vivertium ordinibus varia, ſed analoga, paraverit inſtrumenta, 
u Pulmones vocamus [and ſo he goes on with obſerving the Appa- 
ratus made in the various Genera of Animals, and then ſaith, | In 
Plantis verd. gue infimum animalium attingunt ordinem, tantam 
Trackearum copiam & productionem extare par eſt, ut bis minimæ Ve- 


getantium partes præter corticem irrigentur.-——— Plante igitur (ut 
conjectari fas eft) cùm fint viventia, wiſceribus infixa terræ, ab hae, 


ſeu potius ab aqua & aëre, commixtis & percolatis a terra, Reſpira- 


tionis ſua materiam recipiunt, ipſarumque Tracheæ ab halitu terre, ' 


extremas radices ſubingreſſo, replentur. Malpig. Op. Anat. Plant, 


p- 15. 3 

Theſe Tracheæ, or Air-Veffels, are viſible, and appear very 
pretty in the Leaf of Scabious, or the Vine, by pulling aſunder 
ſome of its principal Ribs, or great Fibres; between which, may 
be ſeen the Spiral Air-Veſſels (like Threads of Cobweb) a little un- 


coiled : A Figure whereaf, Dr, Grew hath given us in bis Anat, 


Plant. Fig, 51, 52. 


As to the curious Coiling, and other Things relating to the St:u- . 


cture of thoſe Air-Veſſels, I refer to Malpig. p. 14. and Dr. Grew, 


b Oo 76, . 3. C. 3. ſect. 16, Sc. and J. 4. c. 4. ſect. 19. of Mr. Ray, 4 
from them ſuccinctly. Hiſt. Plant. I. 1. c. 4. 1 


(a) Con 
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the neat Variety and Texture of their Leaves (a), 
the admirable Finery, Gaiety, and Fragrancy of 
I might alſo inquire into the- 

wonder- 


of 


rn a — —_ 


(a) Concerning the Leaves, I ſhall note only two or three Things: 
1. As to the Fibres of the Leaf, they Rand not in the Stall, in an 
even Line, but always in an Angular, or Circular Poſture, and 
their v ſcular F bres or Threads are 3, 5, or 7. The Reaſon of 
their Poſition thus, is for the more ere& Growth and greater Strength 
of the Leaf, as alſo for the Security of its Sap. Of all which ſce Dr. 
Grew, l. 1. c. 4. ſect. 8, Sc. and J. 4. par. 1. c. 3. alſo Tab. 4. 
Fig. 2, to 11. Anather obſervable in the Fibres of the Leaf, is 
their orderly Poſition, ſo as to take in an eight Part of a Circle, as 
in Mallows; in ſome a tenth, but in moſt a twelfth, as in Holy- 
Oak ; or a ſixth, as in Syringa. Id, ib. Tab. 46, 47. 


2. The Art in Folding up the Leaves before their Eruption out of 


their Gems, &c. is incomparable, both for its Elegancy ge- 
curity, wiz In taking up ( ſo as their Forms will bear) the leaf! om; 
and in being ſo conveniently couched as to he capable of receiving Pro 
tection from other Parts, or of giving it to one another, e. g. Firſt, 
there is the Bow lap, where the Leaves are all laid ſmewhat cen- 
wvexly one over another, but not plaited -- but where the Leawes are 
wot ſo thick ſet, as to fand in the Boww-lap, there we hawe the Plica- 
ture, or the Flat-lap; as in Rofe-trees, &c. And ſo that curicus 
Obſerver goes on ſhewing the various Foldings, to which he gives 
the Names of the Duplicature, Multiplicature, the Fore regol, Backs 
row!, and Tre-row!, or Treble-rowl, Grew. ib. I. 1. c. 4. ject, 
14, Cc. To theſe he adds ſome others, L. 4. P. 1. c. 1. ef. 
9. Conſult alſo Malprg. de Gemmis, p. 22, Cc. 

To theſe curious Foldings, we may add another noble Guard by 
the Interpoſition of Films, &c. of which Dr. Greco ſaith, there 
are about ſix Ways, wiz. Leaves, Surfoils, Interfrils, Stalks, Hoods, 
and Mantlings. Grew, ib. and Tab. 41, 42. Malpig. ibid. 

(5) In the Flower may be confidered the Empalement, as Dr. 
Grew, the Calix, or Perianthium, as Mr. Ray, and others, cal! it, 
deſigned to be a Security, and Bands to the other Parts of the Flow - 
er. Floris velut baſis & fulcimentum eft, Ray Hiſt. I. 1. c. 10. 
Flowers, whoſe Perala are ſtrong (as Tulips) have no Callxæ. Car- 
nations, whoſe Petala are long and ſlender, have an Empalement of 
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wonderful Generation and Make of the Seed (a), 
and. the great Uſefulneſs of their Fruit: I might 
{hew that the Rudiments and Lineaments of the 
Parent- Vegetable, tho“ never fo large and ſpa- 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, tho? ſome of theſe Seeds are ſcarce 
viſible to the naked Eye (5). And foraſmuch as 

| | the 


of ſeveral Pieces, and in divers Rounds, and all with a counter. 
changeable Reſpect to each other, for the greater Strength and Secu- 
rity of themſelves, and the Petala, &c, they include. 

The next is the Foliation, as Dr. Grew, the Petela, or Folia, 
as Mr. Ray, and others. In theſe, not only the zdmirable Beauty, 
ang vvuriant Colours are obſervable, but alſo their curious Folarngs 
inth,* ix, before their Expantion, Of which Dr. Grezw hath 
theſe V 1tieties, viz. The Ciiſe- Couch, as in Roſes ; the Concave- 
Couch, as in Blattaria flore albo; the Single-Plait, as in Peaſe- 
Blofſoms 3 the Double-Plait, as in Blue- Bottles, &c. the Couch and 
Plait together, as in Marigeldi, & c. the Reevl, as in Ladies- Beaver ; 
the Spire, as in Mallozws; and laſtly, the Plait and Spire together, 
28 in Convelvulus Doronici folio, Lib. 1. cap. 5. ſect. 6, and Tab. 

4. 

; As to the Stamina with their Apices, and the Stylus, (called the 
Attire, by Dr, Grew,) they are admirable, whether we conſider 
their Colours, or Make, eſpecially their Uſe, if it be as Dr. Grew, 
Mr. Ray, and others imagine, namely, as a Male Sperm, to im- 
pregnate and fructify the Seed. Which Opinion is corroborated 
by the ingenious Obſervations of Mr. Samuel Morland, in Pbiloſ. 
Tranſ. N* 287. : 

Religua uss alimentique gratid genuit | Natura] ideegue ſecula an- 
noſque tribuit tis. Flores werd odoreſque in diem gignit: magna (ut 
falam eft) admonitione hominum, qua. ſpectatiſſimè floreant, celerrims 
#:2:Ceſcere. Plin, Nat. Hiſt. I. 21. c. 1. | 

(a) As to the curious and gradual Proceſs of Nature in the For- 
mation of the Seed or Fruit of Vegetables, Cuts being neceſſary J 
ſhall refer to Dr. Grev, p. 45. and 209, and Malpig. p. 57. 

( Vetus eft Empedoclis dogma, Plantarum ſemina Owa eſſe, ab 
iſdem decidua--=-Tneft in eo [ Ovo vel Semine] welut in cicatrice, 
non ſcla viventis carina, fed cum minimo trunco afſurgentes dene, 

| H, 


R 


nee n + % ww. 


inſignem fibris ligneis, & utriculorum ſeriebus conſtantem 22 
e 
S 


Book X. Flowers and Seed of Vegetables. 40% 
the Perpetuity and Safety of the Species depends 
upon the Safety of the Seed and Fruit in a great 


Meaſure, I might therefore take Notice of the pe- 
culiar Care the great God of Nature hath taken 


for the Conſervation and Safety hereof: As parti- 


cularly in ſuch as dare to ſhew their Heads all the 
. Year, 


— 8 * — 1 23 


- 


Gemma Jie, & infignts radicis Canus, &c. Malpig. ib. p. 81. 
Vide plura in tract. de Seminum veget. p. 14. & paſſim. 
In Malpighi*s Life, a Debate may be ſeen between him and Seign. 


Triumpbetti, the Provoſt of the Garden at Rome, whether the 


whole Plant be actually in the Seed, The Affirmati ve is maintained 
by Malpigbi, with cogent Arguments; among which, this is one: 
Non præoccupatẽ mente, eculis n armatis, luſtret quæ ſo 
Phaſeslorum, ſeminalem plantulam nondum ſatam, in qua folia ftabi- 
lia, hecque ampla ewidenter obſervabit; in eadem pariter gemmam, 
nodes, ſeu implantationes warias foliorum caulis deprebendet. Caulem 


attinget. And whereas S. Triumphetti had objected, that Vegeta- 
time, metamorphoſi, - inedia plantas in alias fgegenerare, ut exempls 
plurium ¶ conftat ] puecipue tritici in lolium, & lolii in triticum ver fi. 
In Anſwer to this, (which is one of the ſtrongeſt Arguments againſt 
Malpigbi's Aſſertion,) Malpigbi replies, Nondum certum eſt de inte- 
gritate, & ſucceſſu experimenti, nam facienti mibi, & amicis, tritici 
metamorphoſis non ceffit, Admiſſa tamen metamorphoſs, quoniam bac 
neglecta cultura, aut vitio ſoli, aut aëris contingit - ideo ex mor- 
boſo & monſlruoſo aſfectu non licet inferre permanentem ſtatum a Na- 
turd intentum, Obſerve plantas ſylveſir es culturd varias redai, &c. 
I have more largely taken Notice of Malpigbi's Anſwer, becauſe 
he therein ſhews his Opinion about the Tranſmutation of Vegeta- 
bles. Vide Malpig. Vit. p. 67. 9 . 

So Mr. Lewenhoeck, after his nice Obſervations of an Orange- Ker- 
nel, which he made to germinate in his Pocket, &c. concludes, 
Thus we ſee, how ſmall a Particle, no bigger than a courſe Sand, (as 
the Plant is repreſented) is increaſed, &c. A plain Demonſtration, 
that the Plant, and all belonging to it, was actually in the Seed, in the 


Z | young Plant, its Body, Noot, &c. Philoſ. Tranſ. No. 287. See alſo 


Raii Cat. Cant. in Acer maj. from Dr, Hishmore, But in all the 
Seeds which I have viewed, except the Maple, the Plant appears 
the plaineſt to the naked Eye, and alſo very elegant, in the Nux 
Vomica. 5 ; | 
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wonderful Generation and Make of the Seed (a) 

ee 49 th 
and the great Uſefulneſs of their Fruit: I might 
. 11 » d u 
{hew that the Rudiments and Lineaments of the \ 
Parent- Vegetable, tho* never fo large and ſpa- 8 
cious, is locked up in the little Compaſs of their f 
Fruit or Seed, tho' ſome of theſe Seeds are ſcarce 5 

viſible to the naked Eye (5). And foraſmuch as 

: the 
| 2 
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of ſeveral Pieces, and in divers Rounds, and all with a counter- 
changeable Reſpect to each other, for the greater Strength and Secu- 7 
rity of themſelves, and the Petala, &c, they include. 8 
The next is the Foliation, as Dr. Grew, the Petela, or Folia, by 
as Mr. Ray, and others. In theſe, not only the zdmirable Beauty, - 
ang vvuriant Colours are obſei vable, but alſo their curious Folarngs | 
in th. ix, before their Expanſion, Of which Dr. Grezv hath b 
theſe V i1rieties, viz, The Cloſe- Couch, as in Roſes ; the Concave- 2 
Couch, as in Blattaria flore albo z the Single-Plait, as in Peaſe- * 
Blaſſoms; the Double-Plait, as in Blue- Bottles, &c. the Couch and 5 
Plait together, as in Marige/ds, & c. the Recevl, as in Ladies-Boxver; ws ; 
the Spire, as in Mallozvs; and laſtly, the Plait and Spire together, 7 
28 in Convsluulus Doronici folio, Lib. 1. cap. 5. ſect. 6. and Tab. r 
1 to the Stamina with their Apices, and the Stylus, (called the 85 
Fitttre, by Dr. Grew,) they are admirable, whether we conſider * 
their Colours, or Make, eſpecially their Uſe, if it be as Dr. Grego, 2 
Mr. Ray, and others imagine, namely, as a Male Sperm, to im- 
pregnate and fructify the Seed. Which Opinion is corroborated ws 
by the ingenious Obſervations of Mr. Samuel Morland, in Pbiloſ. ; 
Tranſ. N* 287. | | 
Religua usis ali menti que gratida genuit | Natura] zdeeque ſecula an- b 

noſque tribuit iis, Flores verò odoreſgue in diem gignit: magnä (ut 
alam eff) admunitione hominum, quæ. ſpectatiſſimè floreant, celerrimè 3 
marceſcere. Plin, Nat. Hiſt. I. 21. c. 1. ' 
(a4) As to the curious and gradual Proceſs of Nature in the For- 5 
mation of the Seed or Fruit of Vegetables, Cuts being neceſſary I 55 
ſhall refer to Dr. Grew, p. 45. and 209, and Malpig. p. 57. | * 
(S) Vetus eft Empedoclis dogma, Plantarum ſemina Ova eſſe, ab 8 
iiſdem decidua - Ineſt in eo [Ovo vel Semine] velut in cicatrice, 
non ſcla viventis carina, fed cum minimo trunco aſſurgentes partes, — 
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the Perpetuity arid Safety of the Species depends 
upon the Safety of the Seed and Fruit in a great 
Meaſure, I might therefore take Notice of the pe- 
culiar Care the great God of Nature hath taken 
for the Conſervation and Safety hereof: As parti- 
cularly in ſuch as dare to ſhew their Heads all the 

Year, 


Le »» et — ed 


- 


Gemma apap, & inſignis radicis Canus, &c, Malpig. ib. p. 81, 
Vide plura in tract. de Seminum weget, p. 14. & paſſim. 

In Malpigbi's Life, a Debate may be ſeen between him and Seign. 
Triumphetti, the Provoſt of the Garden at Rome, whether the 
whole Plant be actually in the Seed. The Affirmarive is maintained 
by Malpigbi, with cogent Arguments; among which, this is one: 
Non pr eoccupata mente, eculis e armatis, luſtret gueſs 
Pbaſeolorum, ſeminalem plantulam nondum ſatam, in qua folia ftabi= 
lia, hecque ampla ewidenter obſervabit; in eadem pariter gemmam, 
nodes, ſeu implantationes warias faliorum caulis deprehendet, Caulem 
inſignem fibris ligneis, & utriculorum ſeriebus conſtantem conſpicue 
attinget. And whereas S. Triumphetti had objected, that Vegeta- 
tione, metamorphoſi, inedid plantas in alias gegenerare, ut exempls 
plurium ¶cenſtat] puæcipuè tritici in lolium, & lolii in triticum verſi. 
In Anſwer to this, (which is one of the ſtrongeſt Arguments againſt 
Malpigbi's Aſſertion,) Malpigbi replies, Nondum certum eſt de inte- 
gritate, & ſucceſſu experimenti, nam facienti mibi, & amicis, tritict 
metamorphoſis non ceſſit. Admiſſa tamen metamorphoſi, quoniam bac 
neglecta cultura, aut vitio ſoli, aut aëris contingit - ideo ex mor- 
boſo & monſti uoſo affeftu non licet inferre permanentem ftatum a Na- 
turd intentum, Obſerve piantas ſylweſtres cultura varia: redat, &c. 
I have more largely taken Notice of Malpigbi's Anſwer, becaule 


he therein ſhews his Opinion about the Tranſmutation of Vegeta- 


bles. Vide Malpis. Vit. p. 67. | 
So Mr. Lewenboeck, after his nice Obſervations of an Orange- Ker- 
nel, which he made to germinate in his Pocket, Sc. concludes, 
Thus wwe ſee, how ſmall a Particle, no bigger than a courſe Sand, (as 
the Plant is repreſented) is increaſed, &c. A plain Demonſtration, 
that the Plant, and all belonging toit, was actually in the Seed, in the 
young Plant, its Body, Noot, &c. Philoſ. Tranſ. No. 287. See alſo 
Raii Cat. Cant, in Acer maj. from Dr, Higbmore. But in all the 
Seeds which I have viewed, except the Maple, the Plant appears 
_ plaineſt to the naked Eye, and alſo very elegant, in the Nux 
omica. 
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Year, how ſecurely their Flower, Seed or Fruit 
is locked up all the Winter, together with their 
Leaves and Branches, in their.Gems (a), and well 


; fenced 


Natura nos obſervat magnitudinis proportionem inter ſemina & 
Plantas ab iiſdem ortas, ita ut majus ſemen majorem ſemper producat 
plantam, minus minorem. Sunt enim in genere herbarum non pauca, 


guarum ſemina arborum nonnullarum ſeminibus non dico @qualia ſurt, 0 
ſed multo majora. Sic v. g. Semina Fabe, &c. ſemina Ulmi, &c, 
multis vicibus magnitudine ſuperant, Raii ubi ſupra, 1. 1. c. 13. | 

Filicem reliquaſque Capillares herbas Semine carere Vetercs pleri- | 
qu, prodidere; quos etiam ſecuti ſunt 2 Recentioribus nonnulli, 


Dodonæus, Sc. Alii © contra, Bauhinus, Ec. Filices & con- 
generes ſpermatophcras efſe contendunt; Partim quid Hiſtoria Creatio- | 
nis, Genel. ii. 12, &c. -- Hanc ſententiam weriſſimam eſje--- --< 
autopſia convincit, Fredericus Cefius, he ſaith, was the firſt that 
diſcovered theſe Seeds with the Help of a Microſcope. And fince | | 
him, Mr. V. C. hath more critically obſerved them. Among other 
Things obſerved by that ingenious Gentleman, are theſe, Piæxidulæ 
ſeu capſule ſemina continentes in pleriſque boc genus plantis perquam 
exili granulo ad ente vulgaris cinereæ plus duplo mincres ſunt; ind in 
nonnullis ſpeciebus vix tertiam guartamvue arenulæ partem magnitudi- 
re æguant, weſicularum quarundam annulis aut faſciolis vermi formi- 1 
bus cba olutarum ſpectem exbibentes. Nonnullæ ex his veſiculis 10 
circiter ſemi na continere deprebendebantur- - aded extm1a parwitate 
ut nudo oculo prorſus eſſent inviſibilia, nec mfi 96G; e interwenlu 
detegi poſſent.——Oſmunda Regalis, quæ aliis omnibus Filicis ſpeci- 
e u mole--=--- antecellit------waſcula! ſeminalis obtinet @que cum re- 
Iiguis congeneribus magnitudinis- - guorum immenſa & viſum fugi« 
ens parvitas cum magnitudine plantæ collata-- ---- ade) nullam gerere 
proportionem invenietur, ut tantam plantam e tantillo ſemine produci 
attentum obſervatorem meritè in admirationem rapiat. Ray, ibid. |, 
3. p. 13%. This V. C. was Mr. Vill. Cole, as he owneth in a 
Letter J have now in my Hands of his to Mr. Ray, of Octob. 18. 1684, 
(a) Vegetantium genus, ut debitam magnitudinem ſortiatur, & ſue 
mortalitatis facturam ſucceſſiva prolis eductione reparet, ſtatis tempo- 
ribus novas promit partes, ut tandem emergentes Uteri, recentes edant 
Soboles, Emanentes igitur & caule, caudice, ramis, & radicibus no- 
vella bujuſmodi partes, non illico laxatæ extenduntur, ſed compendis 7 
gvodum coagmentate intra falii axillam cubantes, non parum 1 N 
| ſt unt; 
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fenced and covered there with neat and cloſe Fu- 


nicks. And for ſuch as dare not ſo to expoſe them- 


ſelves, with what Safety are they preſerved under 

the Coverture of the Earth, in their Root (a) 

Seed (b), or Fruit, till invited out by the kindly 
: ' Warmth 


Punt, Gemma appellantur, &c. And then that great Man goes os 
to ſhew the admirable various Methods of Nature, in repoſiting 'n 
that little Compaſs, ſo large a Part of a Tree or Plant, the curious 
Structure of the Gems, the admirable Guard afforded them, ard 
the Leaves, Flowers, and Seed contained in them, &c, Of which 
having taken Notice before, I paſs over it now, and only refer to 
our Author Malpigbi, and Dr, Grew, in the Places cited in Net? 
(a), and (6) p. 407. 

(a) Of Bulbous, and a great many more, probably of the far 
greater Number of Perennial Roots of Herbs, as Arum, Rape- 
Crowfoot, &c. it is very obſervable, that their Root is annually re- 
newed, or repaired out of the Trunk or Stalk itſelf; that is to 


| fav, the Baſis of the Sralk continually and by inſenſible Degrees 


deſcending below the Surface of the Earth, and hiding itſelf there- 
in, is thus both in Nature, Place, and Office, changed into a trug 
Root- -- So in Brewwn-qvort, the Baſis of the Stalk finking down 
by Degrees, till it lies under Ground, becomes the upper Part of 
the Root; and continuing ſtill to fink, the next Year becomes the 
lower Part: And the next after that, tots away; a new Addition 
being il] yearly made out of the Stalk, as the elder Parts yearly 
rot away. Greq, ibid. JI. 2. Pp. 59. ubi plura vid. - 
(a) How ſafe and agreeable a Conſervatory the Earth is to Vege- 
tables, more than any other, is manifeſt from their rotting, dry- 
Inz, or being render'd infecund in the Waters, or the Air ; but in 
the Earth their Vigour is long preſerved. Thus of Seeds particularly, 
Mr. Ray thinks, ſome may probably retain their Fecundity for ten 
Years, and others loſe it in five; but, faith he, In terre gremis 
latitantia, quamvis tot caloris, frigorts, humoris & ſiccitatis warie - 
tatibus ibidem obnoxia, diutiùs tamen (ut puto) fertilitatem ſuam tuen- 
tur quam ab hominibus diligentiſſimò cuſtodita; nam & ego & alit ante 


me multi obſervarunt Sinapecs vim magnam enatam in anveribus Fullue 
2 Ig 7 


rum recens factis ingue areis gramineis effofſis, ubi poſt bominum mens 
riam nulla unquam Sinapeos ſeges ſuccreverat. Duam tamen rn 


etiam prolificis, Ray. Hiſt. Pl. I. 1. c. 13. 


ſbentè ortam ſuſpicor, ſed 3 ſeminibus in terrd per tot annes refidu;s 
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Warmth of the Spring! And when the whole Ve- 
getable Race is thus called out, it is very pretty to 


obſerve the Methods of Nature in guarding thoſe 
inſenſitive Creatures againſt Harms and Inconve- 
niencies, by making ſome (for Inſtance) to lie down 


proſtrate, and others, to cloſe themſelves up (a) 


upon the Touch of Animals, and the moſt to ſhut 
up their Flowers, their Down (3), or other their 
like Guard, upon the Cloſe and Cool of the Even- 
ing, by Means of Rain, or other Matters that may 


1 .-:- #* prejudicial to the tender Seed. 
i oY | - TI : 


And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 


diſſipating and ſowing it, fome being, for this End, 


winged with light Down, or Wings, to be con- 


| veyed about by the Winds; others being laid in 


elaſtick, 


8 


(a) Plante nonnulle AEſchynomene Veteribus dictæ, Recentiori- 
bus Viva, & Senfitiuz, & Mimoſe, haud obſcura ſenss indicia 
produnt ; ſi quidem folia earum manu aut bacuio tacta, & paululum 
compreſſa, pleno etiam meridie, ſplendente Sole, illico ſe contrabunt; 
in nonnullis etiam ſpeciebus cauliculi teneriores concidunt & welut mar- 
ceſcunt; quod idem ab atre frigidiore admiſſo patiuntur. Ray Hitt, 
Pl. T. 1. L. 18. App. ſect, 2. c. 2. p. 978. ü 

(5) J have obſerved that many, if not moſt Vegetables, do ex- 
pand their Flowers, Down, Sc. in warm, Sun- ſhiny Weather, 
and again cloſe them towards Evening, or in Rain, Sc. eſpecially 


at the Beginning of Flowering, when the Seed is young and tender; 


as is manifeſt in the Down of Dandelion, and other Downs; and 
eminently in the Flowers of Pimpernel; the opening and ſhutting of 
which, are the Countryman's Weather-wiſer z whereby, Gerard 
faith, he foretelleth what Weather ſhall follow the next Day; for, 
faith he, If the Flowers be cloſe ſhut up, it betokeneth Rain and fout 
Weather ; contrarywiſe, if they be ſpread abroad, fair Weather, 
Ger. Herb. B. 2. c. 183. | 

E, & alia [arbor in Tylis] fmilir, feliofior tamen, roſeique jl:- 
ris; quem noctu comprimens, aperire iucipit Solis exorta, meridie en- 
pandit, Incole dermire eam dicunt. Plin, Nat, Hiſt, 1, 12. c 11 


(a) 5 
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elaſtick, ſpringy Caſes, that when they burſt and 


crack, dart their Seed at convenient Diſtances, 
performing thereby the Part of .a good Huſband- 
man (a); others by their agreeable Taſte and 

Smell, 


(a) So ſoon as the Seed is ripe, Nature taketh ſeveral Methods for 
its being duly fron ; not only in the opening of the Uterus, but alſo in 
the Make of the Seed itſelf. For, firſt, The Seeds of many Plants, 
which affect a peculiar Soil or Seat, as of Arum, Poppy, &c. are 
heawy and ſmall enough, without farther Care, to fall directly down 
into the Ground ---- But if they are ſo large and light, as to be ex- 
poſed to the Wind, they are often furniſhed with one or more Hooks, to 
ſtay them from ſtreying too far from their proper Place---==- So the 
Seeds of Avens hawe one ſingle Hook ; theſe of Agrimony and Gooſe- 
grals, many; both the former lowing a warm Bank; the latter, an 
Hedge for its Support. On the contrary, many Seeds are furniſhed 
zoith Wings or Feathers; partly with the Help of the Wind to carr 
them, ⁊oben ripe, from off the Plant, as of Aſh, c- and partly 


to enable them to make their Flight more or leſs abroad, that ſo the 
may not, by falling together, come uß too thick; and that if one ſhould 


— a good Soil or Bed, another may hit. So ili erne!s of Pine have 
ings----yet ſhort ---- whereby they fly not into the Air, but only 
flutter upon the Ground, But thoſe of Typha, Dandelion, and mof 
of the pappous Kind. hade long numerous Feathers, by which they 
are wafted every Way. Again, there are Seeds avłick are ſcat- 
ter d not by flyins abrcad, but by being either ſpirted or flung away. The 
firſt of thoſe are Mocd. ſorrel, avhich having a running Root, Nature 
ſees fit to ſow the Seeds at ſome Diſtanze. « The doing of which ts 
effected by a white ſturdy Cover, of a tendinous or ſpringy Na- 
fure,---=-This Cover, ſo ſoon as it begins to dry, burſts open on one Side, 
in an Inſtant, and is violently turnꝰd Infide outward----and ſo ſmart- 
ly throws off the Seed, The Seed of Harts-tongue, is ſlung or ſbot 
axvay----by the curious Centrivance of the Seed-caſe, as in Codded 
Aſmart, only there the Spring moves and curls inward, but here oue- 
ward, viz. Every Seed-caſe----is of a fpherick Figure, and girded 
about with a ſturdy Spring.--- --- The Surface of the Spring reſembles 
a fine Skreww,- ->- -- So ſoon as - ---- this Spring is become ſtark enough, 
it ſuddenly breaks the Caſe into two Halfs, like two little Cups, and 
ſo ſlings the Seed, Grew, ib. p. 199. and in Tab, 72. all theſe ad- 
mirable Artifices are handſomely repreſented, 
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Smell, and falutary Nature, inviting themſelves to 
be ſwallowed, and carried about by the Birds, and 
thereby alſo ſertilfzed by paſting through their Bo- 

1 | dies 


Quin fi quantitas modica ſeminum (Filicis Phyllitidis quoque) 2 
felis in ſubjectam chartæ mundæ - ſchedam decutiatur, detergatir- 
ve, & ceinde in acervim converratur, weſicularum ſeminalium pluri- 
mis und diſſilientibus, & fbi invicem alliſis, aceroulus vari meveri 
per partes widebitur, non ſecus ac fi Syrenibus aut iftiuſmodi be iolis 
repletus efſet---- guin fi locus tranguillus ſit, aure prexime admotd, 
crepitantium inter rumpendum vaſculgrum ſonitus-==-percifpietur 3; & 
fi microſcopio chartam eculis oberres, ſemina per eam undigue ſparſa, 
S ad notabilem ab acerv diftantiam projefia comperies, Ray ibid. 
5 | 

The admirable Contrivance of Nature, in this Plant is moſt plain: 
For the Seed. Veſſels being the beſt Preſerver of the Seed, tis there 
kept from the Injuries of Air and Earth, till it be rainy, when it is 
a proper Time for it to grow, and then it is thrown round the Earth, 
as Grain by a lfu! Sover, . -- When any MWet touches the End of the 
Seed. Veſſels, with a ſmar®IVoiſe and ſudden Leap it opens itſelf, and 
evith a Spring ſcatters its Seed to a pretty Diſtance round it, where it 
grows. Dr. Sloane Voy. to Jamaica, p. 1;0. of the Gentianelia 
Hor e cœrules, &c. or Spirit- Leaf. 

The Plants of the Cardamime- Family, and many others, may 
be added here, whoſe Cods fly open, and dart out their Seed, upon 
a ſmall Touch of the Hand, But the moſt remarkable Inflance is 
in the Cardamime impatiens, Cujus Siliguæ (faith Mr. Ray) vel le- 
witer tactæ, aftutim ejaculantur | Semina] imo quod lenge mirahilius 
widetur, etfi filiquas non tetigeris, ſi tamen manum velut tacturus 
proxim? agtoveas, ſemina in appropinguantem evibrabunt; quod tum 
Moriſanus ſe ſepins expertum ſcribit, tum Fohnflonus apud Gerardum 
verum elJe affen mat. Hiſt, Plant. 1. 16. c. 20. 

Neither is this Proviſion made only for Land-Vegetables, but 
for 1uch alſo as grow in the Sea. Of which I ſhall give an Inſtance 
from my before- commended Friend, Dr. Sloane: As to the Fuci, 
their Seed hath been diſcouer'd, (and ſhew'd me firſt, by the Indu- 
ftry of the ingenious Herbarijt, Mr. Sam. Doody, who found on many 
4 this Kind, ſolid Tubercules, or Riſings, in ſome Sea ſons, qwherein 
were lodged ſeveral round Seeds, as big as Muſftard-Seed, which, 
20h en ripe, the outward Membrane of the Tubercule breaking, leaw- 
eth the Seed to float up and down with the Waves, The Seed coming 

| near 
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dies (a); and others not thus taken Care of, do 
many of them by their Uſefulneſs in human Life, 
invite the Huſbandman and Gardiner carefully to 
ſow and nurſe them up. 


To 


near Stones, or any ſolid Feundation, by means of a Mucilage it car- 
ries with it, flicks to them, and ſhoots forth Ligulae with Branches, 
and in Time comes to its Perfection and Magnitude. Sloan Voy. Ja- 
maica, p. 0 

But altho* Mr. Docdy had hinted, and conjectured at the Thing, 
yet the firſt that diſcovered the Seeds in Fuci was the before- com- 
mended Dr. Tancred Robinſon; as may be ſeen by comparingwhat Mr. 
Ray ſa.th in his Synopſ. Stirp. Brit. p. G. with his Append. Hiſt, p. 1849. 
B-ſides which Fuci, the Dr. tells me, he obſerved Veſſels and Seed 
in Carolloid Sh rubs, as alſo in ſeveral Furz!, not only in the Speci- 
es of Crepitus Lupi, but alſo between the Lamelle of other Speci- 
es, and in that ſubterraneous Kind call'd Truffles, whoſe Seed and 
Veſlels open in the Cortex, at ſoine Seaſons he ſaith, like that of 
Mallows in Shape.“ | | | 

As to the Crepitus Lupi, I have more than once examined their 
Powder, with thoſe excellent Microſcopes of Mr. Wilſon's Make 
But the moſt ſatisfactery View Mr. Vilſon himſelf gave me; by 
which J found the Seeds to be ſo many exceeding ſmall Puf Balls, 
with round Heads, and longer than ordinary ſharp- pointed Stalks, 
as if made on [purpoſe to prick eafily into the Greund. Theſe 
Seeds are intermix'd with much duſty Matter, and become hurtful 
to the Eyes, probably by their ſharp Stalks pricking and wounding 
that tender Organ. 

(a) The antient Naturaliſts do generally agree, that AH. eltoe is 
propagated by its Seeds carried about by, and paſting through the 
Body of Birds. Thus Theophraſtus de Cauſ. Plant. J. 2. c. 24. 
To Je a9 7 cevidow, &c. Initium verd d paſtu avium :- 
Quippe Viſco detracto conſectdque in alveis, quod frigidifſimum 
eſt, ſemen cum excremento purum dimittitur, & fact mutatione 
aliquã in arbore Stercoris caus4 pullulat, erumpitque, &c. So 
alſo Pliny faith, viz. , Omnino autem ſatum | Viſcum] nullo modo 


naſcitur, nec niſi per akuum Avium redditum, maxime Palumbis ac 


Turdi. Hæc eſt natura, ut niſi maturatum in ventre Avium, non 
proveniat, Plin. N. H. I. 16. c. 44. Whether what Theophraſtus 
and Pliny affirm, be conducive to the better fertilizing the Seeds of 
Milſeltoe, I know not; but that it is not of abſolute Neceſſity, T 
can affirm upon mine own Experience, having ſeen the Seeds germi- 

Nate 


* 


8 — - — 
2 ä 
rr 7 — — — . 
e FAY = = 1 
MH TT =” 


— 
nA * 
— 
** 


pre 


r 


* 
> 
. 


— 


—— 
2 


y 3 


2. 


T4 3 £ g 


re 
a e a A 
4 * "OI 


— = _ 
2 rr 


© OO — 9g GE res 

. oats __— 
N 
70 


nz . 


416 Flowers and Seed of Vegetables, Book X. 
To this ſo ſingular a Care about the Propaga- 


tion and Conſervation of the Species of Vegeta- 


bles, I might add the nice Proviſion that is made 
for their Support and Aid, in ſtanding and grow- 
ing, that they may keep their Heads above Ground, 
and not be rotted and ſpoiled in the Earth them- 
ſelves, nor thereby annoy us; but, on the contrary, 

| miniſter 


nate, even in the Bark of Oak. But altho' they ſhot above an 
Inch, and ſeem'd to root in the Tree, yet they came to nothing, 
whether deſtroy'd by Ants, Sc. which I ſuſpected, or whether 


diſagreeing with the Oak, I know not, But I fince find the Mat- 


ter put out of doubt by Mr. Doody; which ſee in Mr. Ray's Hit. 
Plant. App. p. 1918. 


Nut megs are ſaid to be fertilized after the ſame Manner, as 72. 


vernier ſaith was confirmed to him by Perſons that lived many 
Years in thoſe Parts; whoſe Relation was: The Nuimeg being 
ripe, ſeveral Birds come from the Iſlands teward the South, and 

devour it whole, but are forced to throw it up again, before it be 
digeſted: And that the Nutmeg, then beſmear'd with a viſcous 

Matter, falling to the Ground, takes Root, and produces a Tree, 
which would never thrive, was it planted. Tavern. of the Commod. 
ef the Gr. Mogul. And Monfieur Thewenst, in his Travels to the 
Tndtes, gives this Axcount: The Tree is produced after this Manner 
there is a Kind of Birds in the Iſland, that having pick'd off the 
green Huſk, ſwallow the Nuts, which having been ſome Time in 
their Stomach, they void by the ordinary Way; and they fail not 
to take rooting in the Place where they fall, and in Time grow 
up to a Tree. This Bird is ſhaped like a Cuckow z and the Dutch 
prohibit their Subjects, under Pain of Death, to kill any of them. 

Vide Sir T. Pope-Blunt's Nat. Hiſt. | - 

But Mr. Ray gives a ſomewhat different Account: Hunc fructum 

[ Nucem: Moſchatam] ⁊ariæ guidem aves depaſcuntur, ſed maxime 
Columbe genus album & parvum, que dehiſcente nucamento, illectæ 
ſuavitate Macis, hunc cum Nuce ertpiunt & deworant, nec niſi replets 
ingluwie capaciſſi ma ſaginam deſerunt. Noſtrates ibi mercatores Co- 
lumbis iſtis Nut- eaters five Nucivoris nomen impoſuerunt. Quas au- 
rem vorant Nuces, poſt integras per alvum reddunt. Redditæ citids 
deinde germinant utpote præ maceratæ fervore Ventriculi. Arbores inde 
nate ceu praciciores, facile ſunt corruptioni obnoxi æ fruftumque ferunt 
cæteris multo wiliorem, & hac causa neglectum incolis contemtumque, 
præter Macin, quem ad adulterandum meliorem adbibent. Ray Hiſt, 


PI. . 27. C. 4. (a) Arba 
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us Houſes, Utenſils, Food (a), Phyfick, Cloathing, 
yea, Diverſion too, by the Beauty of their Looks, 
by the Fragrancy of their Smell, by creating us 
pleaſant Shades againſt the ſcorching Beams of Sum- 
mer, and ſkreening us againſt the piercing Winds, 

and Cold of Winter (a). | 
And it is very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in fuch as ſtand by their own 
Strength, and fuch as need the Help of others. 
In ſuch as ſtand by their own Strength, it is by 
Means 


(a) Arberes blandioribus fruge ſuccis hominem mitigavere. Fx its 
recreans membra Olei liguor, wireſque potus Vini; tot denique ſapores 
annui ſponte wententes: & menſæ depugnetur licet earum cauſa cum 
feris, & paſti naufragorum corporibus piſces expetantur, etiamnum ta- 
men ſecundæ. Mille præterea ſunt uſus earum, fine quibus vita degi 
ron poſit. Arbore ſulcamus maria, terraſque admovemus, arbore eæ- 
edificamus tecta. Plin. Nat. Hiſt. I. 12. c. 1. 

(% Plantarum Uſus latiſſi mè patet, & in omni vitæ parte occurrit. 
Sine illis laute, fine illis commode non vivitur, at nec vthitur omnino: 
Quecungue ad victum neceſſaria ſunt, quacungque ad delicias faciunt, 
e lecupletiſſimo ſus penu abund? ſubminiſtrant. Quanto ex its menſæ 
innecentior, mundior, ſalubrior quam ex Animalium cade & laniena ® 
Homo certe naturd Animal carnivorum non et; nullis ad prædam & 
rapinam armis inſtructum, non dentibus exertis & ſerratis, non ungui- 
bus aduncis. Manus ad fructus colligendos, dentes ad mandendos com- 
parati. Non legimus ei ante Diluvium carnes ad eſum conceſſas. At 
non victum tantam nobis ſuppeditant, ſed & Veſtitum, & Medicinam 
& Domacilia aliaque edificia, & Nawigia, & Supellectilem, & Fo- 
cum, & Oblectamenta Senſuum Animique: Fx his naribus odoramen- 
fa & ſuſfumigia parantur. Horum floris inenarrabili colarum & 
Schematum varietate, & elegantid, ccnlos exhilarant, ſuaviſſi ma odo- 
rum quos exhirant fragrantia ſpiritus recreant. Horum fructus gulæ 
illecebre menſas ſecundas inſtruunt, & languentem appetitum excitant, 
Taceo wirorem amæ niſſi mum oculis amicum, quem per prata paſcua agros, 

Hlvas ſpatiantibus objiciunt, & umbras quas contra eftum & ſolis ar- 
deres præbent. Ray, ib. I. 1. c. 24. p. 46. 5 
= (a) All 
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miniſter to all their Ends, and our Uſes; to afford 
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Means of the ſtronger and more ligneous Parts, 
(equivalent to the Bones in Animals,) being made 
not inflexible, as Bones; becauſe they would then 
be apt to break; but of a yielding elaſtick Nature, 
to eſcape and dodge the Violence of the Winds; 
and by Means alſo of the Branches ſpreading hand- 
ſomely and commodiouſly about, at an Angle of 
about 45 gr. by which Means they equally fill up, 
and at the ſame Time make an Equilibration of 

the Top (a). | | 
And as for ſuch Vegetables as are weak, and 
not able to ſupport themſelves, *tis a wonderful 
Faculty they have, ſo readily and naturally to make 
Uſe of the Help of their Neighbours, embracing 
and climbing up upon them (b), and uſing them 
| as 


— 


mmm 


(a) All Vegetables of a tall and ſpreading Growth, ſeem to have 

a naturalTendency to a hemiſpherical Dilatation, but generally con- 
fine their Spreading within an Angle of go gr. as being the moſt 
becoming and uſeful Diſpoſition of its Parts and Branches. Now 
the ſhorteſt Way to give a moſt gracefu] and uſeful filling to that 
Space of dilating and ſpreading out, is to proceed in ſtrait Lin:s, 
and te diſpoſe of thoſe Lines, in a Variety of Parallels, &c. And 
to do that in a quadrantal Space, &c. there appears but one Way 
poſſible, and that is, to form all the Interſections, which the 
Shoots and Branches make, with Angles of 4; gr. only! And 1 
dare appeal to all, if it be not in this Manner, almoſt to a Nicety 
obſerved by Nature, Sc. A viſible Argument that the plaſtick 
Capacities of Matter, are governed and diſpoſed by an All- wiſe and 
Infinite Agent, the native Strictneſſes and Regularities of them, 
plainly ſhew ing from whoſe Hand they come. Account of the Ori- 
gize am Format, of Foſſ. Shells, & e. Print. Lond. 1705. p. 38, 41. 
( In Hedera, ſurculi & rami bine inde claviculos, quaſi radiculas 
emittunt, gue parietibus, vel occurrentibus arberibus veluti digitis 
firmantur, & in altum ſuſpenduntur, Hujuſmodi radiculæ ſubroti n- 
de ſunt, & pilis cooperiuntur; & guod mirum eft, glutinoſum fundunt 
bumorem, ſeu Terebinthinam, ud arctè lapidibus nectuntur & agg lu- 
fInantur.---- Non minori induftriaNatura utitur in Vita Canadenſi, & c. 
| The 
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Sz as Crutches to their feeble Bodies: Some by their 

le odd convolving Faculty, by twiſting themſelves like 

2 a Screw about others; ſome advancing themſelves, 

„ by catching and holding with their curious Claſpers 

3 and Tendrels, equivalent to the Hands; ſome by 

1 ſtriking in their rooty Feet; and others by the 

f Emiſſion of a natural Glue, cloſely and firmly ad- 

3 hering to ſomething or other that adminiſters ſuffi- 

f cient Support unto them. All which various Me- 
thods being ſo nicely accommodated to the Indigen- 

d cies of thoſe helpleſs Vegetables, and not to be met 

1 with in any beſides, is a manifeſt Indication of 

5 their being the Contrivance and Work of the Cre- 

8 ator, and that his infinite Wiſdom and Care conde- 

5 ſcends, even to the Service, and well-being of the 

* meaneſt, moſt weak, and helpleſs inſenſitive Parts 
of the Creation. | 

— ; In 

ve — 

1 

Wis 

0 | | | 

at The admirable and curious Make of whoſe Tendrels and their Feet, 

Sz ſee in the illuſtrious Author, Malpig. de Capreolis, &c. p. 48. 

id | Ciaſpers are of a compound Nature, between that of a Root and 

iy | a Trunk, Their Uſe is ſometimes for Support only; as in the 

le } Claſpers of Vines, Briony, Sc. whoſe Branches being long, ſlen- 

I der, and fragile, would fall by their own Weight, and that of 

* their Fruit; but theſe Claſpers taking hold of any thing that is at 

band; which they do by a natural Circumvolution which they 

id bave; (thoſe of Briony have a retrograde Motion about every third 

n, Circle, in the Form of a double Claſp 8 ſo that if they miſs one 

!- © Way, they may catch the other.) Sometimes the Uſe of Claſpers 

1. is alſo for a Supply, as in the Trunk - Roots of Ivy; which being a 

75 Plant that mounts very high, and being of a cloſer and more com- 

s pact Subſtance than that of Vines, the Sap would not be ſufficiently 

'- © ſupplied to the upper Sprouts, unleſs theſe aſſiſted the Mother-Root; 

mn but theſe ſerve alſo for Support too. Sometimes alſo they ſerve for 

„ Stabiliment, Propagation, and Shade; for the firſt of theſe ſerve 

c. the Claſpers of Cucumers; for the ſecond, thoſe, or rather the 483 

e Trunk-Roots of Chamomil; and for all three the Trunk-Roots of - HD 
Strawberries, Harris Lex, Tecb. in verb. C laſpers, I #; 

(a) Vege- 5 
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420 VEGETABLES peculzarly Uſeful. Book X. 
In the laft Place, to the Uſes already hinted 
at, I might add a large Catalogue of ſuch among 
Vegetables, as are of peculiar Uſe and Service to 
the World, and ſeem to be deſign'd as *twere on 
Purpoſe, by the molt merciful Creator, for the 
Good of Man, or other Creatures (a). Among 
Grain, J might name the great Fertility (b) of 
ſuch as ſerves for Bread, the eaſy Culture and Pro- 
pagation thereof, and the Agreement of every Soil 
and Climate to it. Among Trees, and Plants, I 
might inſtance in ſome that ſeem to be deſign'd, 
as twere, on Purpoſe, for almoſt every Uſe (c), 


and 


(a) Vegetables afford not only Food to Irrationals, but alſo Phy- 
fick, if it be true which Ariſtotle ſaith, and after him Pliny; which 
latter, in his 8th Book, Chap. 27. ſpec fies divers Plants made uſe of 
as Specificks, by divers, both Beaſts and Birds: As Dittauy by wounded 
Deer; Celandine by Swallows, to cure the ſore Eyes of their 
Young, Sc. And if the Reader hath a Mind to ſee more Inſtan- 
ces of this Nature, (many of them fanciful enough,) he may con- 
ſult Mer ſenne in Ge neſ. p. 938. 

( See before, Book IV. Chap. 11. Note (a) p. 181. 

(cc) Planta bæc unica | Aloe Americana] inguit Fr. Hernandez, 
PI vitæ eſſe poteſt neceſſarium preſtare facile poteſt, ſi effet re- 
us humanis modus. Tota enim illa lignorum ſepiendorumque 
agrorum uſum preſtat, caules tignorum, folia werd tecta tegendi imbri- 
eum, lancium: ecrundem nervuli, & fibre eundem habent uſum ad lin- 
teamina, calceos, & veſti menta conficienda quem apud nos Linum, Can- 
nabis, Goffipium, &c. E mucronibus fiunt claui, aculei, ſubulæ, 
guibus perforandis auribus, macerandi corporis gratid, Indis uti mos 
erat cam Dæmonum wacarent cultui; item aciculæ, acus, tribuli mi- 
litares & raſtilla idonea pectendis ſubtegmiibus. Praterea è ſucco 
mananti, cujus evulſis germinibus internis folii ſue tenerioribus cultis 
[ Yztlinis] in mediam cavitatem, ſtillat planta, unica ad 50 interdum 
amphoras (quod dictu eft mirabile) Vina, Mel, Acetum ac Saccharumn 
parantur [The Methods of which he tells.] Idem ſuccus menſes 
ciet, aluum lenit, Urinam ewvocat, Renes & Veſicam emundat. E radice 
guoque Reſtes fiunt firmiſſimæ. Craſſiores foliorum partes, truncuſque, de- 
cofta ſub terra,edendo ſunt apta, ſapiuntqueCitrea fruſta ſaccharo condi- 
ea; guin & vulnera recentia mire conglutinant.-Folia quoque aſſa & ff 
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and Convenience; ſome to heal the moſt ſtubborn 

and dangerous Diſtempers (a), to alleviate and eaſe 
the Pains (b) of our poor infirm Bodies, all the 
World over: And ſome deſigned for the peculiar 
Service and Good of particular Places, either to 
cure ſuch Diſtempers as are peculiar to them, by 


grow- 


% 


— 


Fo loco impoſita convulfionem curant, ac dolores leniunt, (præ- 
cipue ſi ſuccus p ſe calens bibatur) qua mae ab Indicd pr ofictſcantur lue, 
ſenſum bebetant, atque torporem inducunt, Raaicis ſaccus Luem Ve- 
neream curat apud Indos, ut Dr. Palmer. Ray ibid, 1, 21. c. 7. See 
alſo Dr. Sloane's Voyage to Jamaica, p. 247. 

There are alſo two Serts of Aloe beſides, mentioned by the ſame 
Dr. Sloane, one of which is made ule of for Fiſhing- Lines, Bow- 
ſtrings, Stockings, and Hammocks, Another hath Leaves that 
hold Rain-water, to which Travellers, Sc. xefort to quench tbeir 
Thirſt, in Scarcity of Wells, or Waters, in thoſe dry Countries, 
Ibid. p. 249. 

(a) For Inſtance here, I ſhail name the Cortex Peruwianus, 
which Dr. Morton calls Antidotus in levamen ærumnarum vitæ hue 
mane plurimarum divinitus conceſſa. De Febr. Exer. v. c. 3. In Sa- 
nitatem Gentium proculdubio a Des O. M. conditus, Cujus gratid, Ar- 
bor vitæ, ſigua alia, jure meritꝰ appellari potel. Id. ib. c. 7. 
Eheu] quot convitiis Herculea & divina bæc Antidotus jactabatur. 
Ibid. | | | 

To this (if we may believe the Ephemer. German. Ann. 12, Obſer. 
74. and ſome other Authors) we may add TrifoliumPaludoſum, which 
is become the Panacea of the German and Northern Nations. 

(6) Pro doloribus quibuſcungue ſedandis preftantifſimi ſemper uſus 
Opium habetur z quamobrem merits Nepenthe appellari ſolet, & res 
medium were divinum exiſtit. Et quidem ſatis mirari vix piſſumus, 
quomodo urgente viſceris aut membri cujuſpiam torturd inſigni, & in- 
tolerabili cruciatu, pharmacum hoc, incantamenti inſtar, levamen & 


c ſubitam, immd interdum abſque ſomno, aut ſaltem pri- 


ds quam advenerit, concedit. Perrd adbuc magis flupendum eſt, quod 
donec particulæ Opiatice operari, & petentiam ſuam narcoticam exerere 
continuant, immo etiam aliquamdiu poſt quam ſomnus fi nitur, ſumma 
aleviatio, & indolentia in parte aſſectd ger ſiſtit. Willis, Phar. Rat. 
Par, 1. 8. Jo Cap. 1. Tet. 15. | 


* 


(a) Tales 


other Way (5). It is, for Inſtance, an admira- 
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growing more plentifully there than elſewhere (a) 
or elſe to obviate ſome Inconvenience there, or to 
ſupply ſome conſtant Neceflity, or Occaſion, not 
poſſible, at or leaſt not eaſy, to be ſupplied any 


— 8 — wy, ka — 


ble Proviſion made for ſome Countries ſubject to 
| Drought, 


(a) Tales Plantarum ſpecies in quacungue regione à Deo creantur 
guales hominibus & animalibus ibidem natis maxime conventunt; in eo 
ex plantarum naſcentium frequentia ſe fere ani madvertere poſſe quibus p. 
worbis [endemiis] quælibet regio ſubiecta fit, ſcribit Solenander. 7 l 
Sic apud Danos, Friſios, Hollandos, quibus Scorbutas frequens, | 
Cochlearia copiosè provenit. Ray. Hist. Pl. lib. 16. cap. 3. | 20 
To this may be added, Elſner's Obſervations concerning the Vir- Le 
tues of divers Things in his Obſervations de Yincetoxico Scrophula- ſti 
rum remedio. E. Germ. T. 1, Obſ. 57. | Th, let: 
Fobn Benorovinus, a Phyfician of Dort, may be here conſulted, dor 
who wrote a Book on Purpoſe to ſhew, that every Country hath Pe. 
every Thing ſerving to its Occaſions, and particularly Remedies af- 5 
forded to all the Diſtempers it is ſubject unto. See Benor. AUT ln. 15 
Batav. five Introd. ad Medic, indigenam. . 
(b) The Dcfcription Dr. Sloane gives of the Mild. Pine is, That its od 
Leaves are channeled, fit to catch and convey Water down into their on 
Reſcrvatories ; that theſe Reſervitories are ſo made, as to hold much W. 
Water, and cloſe at Top when full, to hinder its Evaporation; that theſe & 3 
Plants grow on the Arms of the Trees in the Woods every where [in lay 
thoſeParts Jas alſo on theBarks of their Trunks. And oneContrivance 2774 
of Nature in this Vegetable, he ſaith, is very admirable, The Secd 4 
| hath long and many Threads of Tomentum, not only that it may be wh 
carried every where by the Wind----but alſo, that it may by thoſe We wit) 
Threads, when driven through the Boughs, be held faſt, and flick Wi try 1 
to the Arms, and exterior Parts of the Barks of Trees. So ſoon as if ca 
it ſprouts or germinates, altho' it be on the under Part of a 1e 
| Bough,----its Leaves and Stalk riſe perpendicular, or ſtrait up, be- a- 
cauſe if it had any other Poſition, the Ciſtern (before-mentioned, er. 
by which it is chiefly nouriſhed----) made of the hollow Leaves, theſe 
could not hold Water, which is neceſſary for the Nouriſhment and Cong 


Life of the Plant. ---- In Scarcity of Water, this Reſervatory is ne- 
ceſlary and ſufficient, not only for the Plant itſelf, but likewiſe is i 
very uſeful to Men, Birds, and all Sorts of Inſects, whither they BY 
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Drought, that when the Waters every where 
fail, there are Vegetables which contain not only 


t Moiſture enough to ſupply their own Vegetation 
y and Wants, but afford Drink alſo both to Man and 


1 other Creatures, in their great Extremities (a); 
to 2 and 
t, 


Ho eome in Troops, and ſeldom go away without Refreſhment, Id. ib. 


= p. 183, and Phil. Tranſ. No 251. where a Figure is of this notable 

50 Plant, as alſo in Lowthorp's Abridg. Vol. 2. p. 669. | 

2 The Wild. Pine, ſo called, &c. hath Leaves that will hold a Pint 
U 


and a half, or Quart of Rain- Water; and this Water refreſhes the 
Vir Leaves, and nouriſhes the Root, When we find theſe Pines, we 
ſtick our Knives into the Leaves, juſt above the Root, and that 
lets out the Water, which we catch in our Hats, as I have 
lted, done many Times to my great Relief. Dampier's Vay. to Cam- 
Ret peachy, Ch. 2. p. 56. | : : i 
(a) Navarette tells us of a Tree called the Bejuco, which twines 


ulge 


8 af- about other Trees, with its End hanging downwards ; and that 
Kel, Travellers cut the Nib off it, and preſently a Spout of Water rung 

; out from it, as clear as Cryſtal, enough, and to ſpare, for fix or 
ny | eight Nen. I drank (ſaith he,) to my Satisfaction of it, found it 
dne 


cool and ſweet, and would drink it as often as I found it in my 


much Way. It is a Juice and natural Water, It is the common Relief 


theſe of the Herdimen on the Mountains; when they are thirſty they 
re [in lay bold on the Bejuco, and drink their Fill, Colle. of Vey. and 
Vance Trav. Vol. 1. In tbe Suppl. to Navarette's Account of China, p. 355. 
e Secl WE The Waterꝛvitb of Jamaica hath the fame Uſes, concerning 
nay be which, my before- commended Friend, Dr. Sloane, favoured me 
ſ thoſe with this Account fr * his Original Papers: This Vine growing on 
d ſtick WW dry Hills in the Woods, where no Water is to be met with, its Trunk, 
ſoon as if cur into Pieces two or three Yards long, and held by either End to 
t of a ne Mouth, affords fo plentifully a limpid, innocent, and refreſhing 
. » Hater, or Sap, as gives new Life to the drough:y Traweller or Hun- 
cioned, 


er. WPhence this is very much celebrated by all the Inhabitants of 
Leaves, Wl theſe Iflands, as an immediate Gift of Providence to their diſtreſſed 
ent and Condition. | | 


7 wo = To this we may add what Mr. Ray takes Notice of concerning 
ewiſe is 


= he Birch. Tree, In initiis Veris antequam folia prodiere, wulnerata 
zer te) gdulcem ſuccum copinse effundit, quem fiti preſſi Paſtores in ſylvis Je- 


come penume,ꝰ potare ſolent. Nos etiam non ſemel en liquore recreati. ſu- 


N 


8 mus, cur berbarum gratia vaſtas peragravimus Hy vas, inquit Tragus. 
Fall Cat, Plant, circa Cantab, in Betula, 
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024 Of VEGETABLES. Book X, 
and a great deal more might be inſtanced in of à 
like Nature, and Things that bear ſuch plain Im- 
preſſes of the Divine Wiſdom and Care, that they 
manifeſt the Super-intendence of the Infinite Creator, 
Thus I have given a Sketch of another Branch 
of the Creation, w which [altho? gnEof the meaneſt, 

yet] if it was accurately view'd, Would abundantly 
manifeſt itſelf to be the Work of G 0.D. But be- 
cauſe I have been ſo long upon the other Parts, al- 
tho? leſs than they deſerve, T muſt therefore con- 
tent myſelf with thoſe general Hints I have given; 

which may however ſerve : as Specimens of what 
might haye been more largely Taid about this infe- 
rior Part of the animated Creation. 

As to the Inanimatè Part, ſuch as Stones, Mine- 
rals, Earth, and ſuch-like, that which I have al- 

ready ſaid in the Beginning ſhall ſuffice. 
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Practical Inferences from the foregoing 


SURVEY. 


AVING in thepreceding Books car- 
ried my Survey as far as I care at pre- 
ſent to engage myſelf, all that remain- 
eth, is to draw ſome Inferences from the 


foregoing Scene of the Great Creator's 


Works, and ſo conclude this Part of my intended 
Work. 


© JILL 


ACP eee 
CHAP TE 
T hat God's Works are Great and Excellent. 


H E firſt Inference I ſhall make, ſhall be by 
way of Confirmation of the Text, That the 
Works of the Lord are great (a). And this is neceſ- 
ſary to be obſerved, not againſt the Atheiſt only, 
but all other careleſs, i incurious Obſervers of God's 


Works. 


r 


2 


(a) Equi lem ne laudare quidem fatis pro merito polſum ejus Sapien- 
tiam ac Potentiam, qui animalia fabricatus eft, Nam ej uſmodi opera 
von Laudibus modd, verùm et iam Hymnis ſunt majora, que priuſquam 
fh 2 95 Feri non poſſe perſuaſum babeamus, conſpicati verò, 

falſos nos opinion fuiſſe cori perimus. Galen. de Uſu Part. J. 7. c. 15. 

U 4) Non 


426 Geds Works are Great. Book XI. 


Works. Many of our uſeful Labours, and ſome 
of our beſt modern Books ſhall be condemned with 
only this Note of Reproach, That they are about 
trivial Matters (a), when in Truth they are ingeni- 
ous and noble Diſcoveries of the Works of Go: 
And how often will many own the World in gene- 


ral to be a Manifeftation of the Infinite Creator, 


but look upon the ſeveral Parts thereof as only 
Toys and: Trifles, ſcarce deſerving. their Regard ? 
But in the foregoing (I may call it) tranſient View 
I have given of this lower, and moſt lighted Part 
of the Creation, I have, I hope, abundantly made 
out, that all the Works of the LORD, from the 
moſt regarded, admired, and praiſed; to the mean- 
eſt and moſt flighted, are great and glorious Works, 
incomparably contrived, '-and/as admirably made, 
fitted up, and placed in the World. So far then 
are any of the Works of the LORD, (even thoſe 
eſteemed the meaneſt) from deſerving to be diſre- 
garded, or contemned by us (5), that on the con- 
trary they deſerve (as ſhall be ſhewn in the next 
Chapter) to be ſought out, enquired after, and 
curiouſſy and diligently pried into by us; as J have 
thewed the Word in the Text implies. 


f 


"_ 


{a} Non tamen pigere debet LeStores, ea intelligete, quemadmodum 
ne Natwram quidem piguit ea reipse efficere, Galen. ibid. I. 11, fin, 
() An igitur etiamſi quemadmodum Natura bac, S ejuſmod:, 

fummd ratione ac prewidentid apere potuit, ita & nos imitari ali- 
guando peſſemus? Ego verò exiſtimo multis noſtrum ne id quidem poſſe, 
ne que enim artem Nature exponunt : Eo enim modo omni no eam admi- 
rarentur, fin minis, eam ſaltem non vituperarent. "Galen, ibid, 1, 
10. © J. i 
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| CHAP. II 1 
: That Gop's Works ought to be enquired into, th 
L and that ſuch Euqæiries are commendable. 1 
? H E Creator doutleſs did not beſtow ſo much 132 
* Curioſity, and exquiſite Workmanſhip and bi 
rt Skill upon his Creatures, to be looked upon with a 

le careleſs, incurious Eye, eſpecially to have them ſlight- 

16 ed or contemned; but to be admired by the rational 


2 Part of the World, to magnify his own Power, Wiſ- 
85 dom and Goodneſs; throughout all the World, and 


©, the Ages thereof, - And thereforewe may look upon 
en it as a great Error, not to anſwer thoſe Ends of the 
fe infinite Creator, but rather to oppoſe and affront 
le- them. On the contrary, my Text commendsGop's 
n- Works, not only for being Great, but alſo approves 
ext of thoſe curious and ingenious Enquirers, that ſeek 
nd them out, or pny into them. And the more we pry in- 
ave to, and diſcover. of them; the greater and more glo- 
rious we find them to be, the more worthy of, and 
the more expreſly to proclaim their great Creator. 
Commendable then are the Reſearches, which 
Ts many amongſt us have, of late Years, made into 
the Works of Nature, more than hath been done in 
ha ſome Ages before. And therefore when we are 
, fin, aſked, Cui Bono? To what Purpoſe ſuch Enquiries, 
e ſuch Pains, ſuch Expenſe? The Anſwer is eaſy, It 
i ali- b 8 EF. RF 0 . as 
poſſe is to anſwer the Ends tor which Gop beftowed ſo 
admi- much Art, Wiſdom and Power about them, as welt 
id, 1, as given us Senſes to view and ſurvey them; and an 
Underſtanding and Curioſity to ſearch into them: 
p. It is to follow and trace him, when and whither he 


U 2 leads 


428 Gop's Works are manife/?. Book XI. 
leads us, that we may ſee and admire his Handy. 
work ourſelves, and ſet it forth to others, that they 
may ſee, admire, and praiſe it alſo. I ſhall then con- 
clude this Inference with what Elibu recommends, 
Fob Ni. 24, 25. Remember that thou magnify his 
Horb, whit Men brbold. Euery Man my ſee it, 

Men me rune 7 afar - 6p K es 107. a 


* \ k — 
e* * % 5 w t * 


BE 1 * 


f 5 : * | a 1 
N * I*% BE PIN Ya wes 8 8 J N57 4 N42 N. 
Zak . RES SE PSF 8275 Ge 18 HR AN. ON 58 a 3.8 LS 77 
2 12 * 1 ! =" * 


Dit : 51 18 


That 0 6 DS ' Wins Arg "Warp 15 fo all: 
WAA hence the” U e elle. of 1 nfidelity. 


A} - 


4 5 11 E Sone late W antes of che p piccaling Chap- 


A ter ſuggeſt a third Inference, that the Works 
of Gop are ſo vifible to all the World, and 
withal ſuch manifeſt Indicatiens of. the Being and 
Attributes of the Infinite Creator, that they plainly 
argue the Vileneſs and Perverſeneſs of the Atheiſt, 
and leave him inexcuſable. For it is a Sign a Man 
is a wilful, perverſe Atheiſt, that will impute ſo 
glorious a Work, as the Creation is, to any Thing, 
yea, a mere Nething, (as Chance is) rather than to 
GOD (a). It is a Sign the Man is wilfully blind, 
that 


640 Galen having taken Notice ö the heat Diſtribution of the 
Nerves to the Muſcles, and other Parts of the Face, cries out, Hzc 
enim fortune ſunt opera Cæterùm tum omnibus | partibus] immutt, 
rantoſpue effe fingulos [nervos] magnitudine, quanta particulæ erat 
neceſſe; baud ſcio an bominum ſit obriorum ad Fortunam opificem id 
revocare. Altagui quid tandem erit, quod cum Providentia & Art: 
eſſicitur? Omni no enim bec ei rentrarium efſe debet, quod Caſu ac 
Fortuith fit, And afterwards, Hæc quidem atque euſmodi Artis, 
{ci 1, 


FN» 


; Fon fluent ; ſi opera que nullum 


em, neue madum Artis efſe ; Fe vero F. or Hung, duxern ut, Se. 
Galen. ubi ſupra, I. 11. C, es y 
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that he is under the Power of the Devil, under the 


Government of Prejudice, Luſt, and Paſſion, not 
right Reaſon, that will not 3 what every one 


can ſee, what every Man may behald afar a, even 
the Exiſtence and Attributes of the CREATOR from 
his Works. For as there is nd Speech or Language 
where their Voice is not heard, their Line is gone out 


through all the Earth, and their Mords to the End of 


the World: So all, even the barbaròus Nations, that 
never heard of Gov, have from theſe his Works in- 
ferred the Exiſtence of a Deity, and paid their Ho- 
mages to Jens A OS they have ae 
great Miſta en in. t heir Notions - and ( :ondlufy ons 
about Him, But however, this ſhews bow natu rally 
and univerſally all Mankind Agree, in ded 
their Belief of a God 9 65 the 1 0 of 
his Works, or as even 0 J himfelf, n Tul 
(a) ſaith, from a Notion t ature ſelf Weg 1m- 
printed upon ½e Minds of n. Far, 1 
what Nation. is there, o what kind b 1, tha 
without an "Teaching 6 ng or Inftruttions, ba Dave 2 5 4 Pod 
of Anticipation, or : Feconceived Notion of a Deity? 
An Atheiſt therefore (if eyer there was any ſuch) 


Faith 15 


may juſtly be eſteemed a” Monſter among rational 


Beings; a, Thing ford, to be met with in the 


' vets ite 


— — 


eil. ac Sapientiæ opera, oe dicemus, fi mad Fortune it 3 ſunt 


que ſunt contrartd fietque Jam. 140. n fir wverbits- = —_ 1 f- 
abeut negue Gr hs mentum neque a. 


(a) Primim eſſe Deos, guad in omnium anijmis, Se. a Ard a little 


| after, Cam enim non inſti: . ali 7, aut nge, aut lege fit pl 70 


conſtituta, maneatgue ad unum cm um fi: ma cenſe- J, intelligi 17 1.0. 
cefſe et, 72 Deos, quoniam iaſitas eorum, wel Potis innatas ceg nicio- 
nes, babemus, De 7 autem onnum Natura conſentit, id verum eſſe 


bes et, Effe igitur Does confitendum e. Cicer. de Nat. Deor. 
e. 16, 17, 
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whole Tribe of Mankind; an Oppoſer of all the 
World (a); a Rebel againſt human Nature and 
Reaſon, as well as againſt his Gop. _ 
But above all, monſtrous is this, or would be, in 
ſuch as have heard of Gor, who have had the Be- 
nefit of the clear Gopp I Nerelation. And ftill more 
monſtrous this would be, in one born and baptized 
in the Chriſtian Church, that hath ſtudied Nature, 
and pried farther than others into God's Works. 
For ſuch an one (if it be poſſible for ſuch to be) to 


deny the. Exiſtence, or any of the Attributes of 


Gop, would be a great Argument of the Infinite 
Inconvenience of thoſe Sins of Intemperance, Luſt, 
and Riot, that have made the Man abandon his 
Reaſon, his Senſes, yea, J had almoſt faid his very 
human Nature (5), to engage him thus to deny 
the Being of Goo. BY 5 
So alſo it is much the ſame monſtrous Infidelity, 
at leaſt betrays the fame Atheiſtical Mind, to deny 
Gop's Providence, Care, and Government of the 
World, or (which is a Spawn of the fame Epicurean 
Principles) to deny Final Cauſes (e) in God's Works 
of Creation; or with the Profane, in P/al. Ixxiii. II. 
to ſav, How doth God know? And is there Knowledge 
| 15 ; 1513215 in 


3 1 * 


(a) The Atheiſt in denying a Gcd, doth, as Plutarch faith, en - 
deavour Immobilia movere, & bellum inferre non tantùm long? 
tempori, ſed & multis hominibus, gentibus, & familiit, quas religio- 
ſus Deorum' cultus quaſi divins furore correptas, tenuit. Plutar. de Ifide, 

() See before, Note (a) p. 429. 38 

(e) Galen having ſubſtantially refuted the Epicurean Principles of 
Aſclepiades, by ſhewing his Ignorance in Anatomy and Philoſophy, 
and by demonſtrating all the Cauſes to be evidently in the Works of 
Nature, viz. Final, Efficient, Inſtrumental, Material, and Formal 
Cauſes, concludes thus againſt his fortuitous Atoms, Ex quibus in- 
telligi poteſt, Conditorem noſtrum in formandis particulis unum hunc 
fequi ſeopum, nempe ut quod melius eſt eligat, Galen. de Uſu Part, I. 
6. C. 13, : 
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i ſeth him to be the Maker, he Should ſay, GOD ne- 


I. g $7225 E «a 4 

: glecteih what he hath ſo made? 
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ry That Gop's Works ought to excite us to Fear 
an Obedience to Gon. 8 
Ince the Werks of the Creation are allof them 
ſo many Demonſtrations of the infinite Wiſdom. 
and Power of God, they may ſerve to us as ſo many 
Arguments exciting us to the conſtant Fear of God, 
and to a ſteady, hearty Obedience to all his Laws. 
And thus we may make theſe Works as ſerviceable 
to our ſpiritual Intereſt, 4s. they all are to our Life, 
and temporal Intereſt. For if whenever we ſee them, 
we would conſider that theſe are the Works of our 
— infinite Lord and. Illaſter, to whom we are to be ac- 
cCountable for all our Thoughts, Words, and Works, 
en and that in theſe we may fee: his infinite Power and 
NE. ; Wiſdom ; this would check vs in Sinning, and ex- | 
ide. Cite us to ſerve and pleaſe him who is above all Con- 
= troul, and who hath our Life and whole Happiness 


hy, in bis Power. After this Manner Gop himſelf ar- 


ls of 5 gues with his own fooliſh People, and without Under 
or _ 2 ftanding, wha had E yes, and ſaw not, and had Ears, 
us in- | 

bun Wl a and 
art. I. = 5 f 


a) De 


(a) De Gubern, Dei. 1, 4. p. 124. meo Libro; alſo l. 7. c. 14. 
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and heard not, Jer. v. 21, 22. Fear ye not me? ſaith 
the Lord: will ye not tremble at my Preſence, who 
have placed the Sand for the Bound of the Sea, by a 
perpetual Decree, that it cannot paſs it; and though 
the Waves thereof toſs themfelves, Jetxan they not pre- 
vail; though they roar, yet can they not pafs over it? 
This was an Arguwent/ that the moſt ignorant, 
ſtupid Wretches could- not but apprehend ; that a 
Being that had ſo vaſt and unruly an nt, as the 
Sea, e e 8 en ought to be feared 
ble * he bught to be conſidered as 
W. Sovereig Tord 1 the or 05 | on whom the 
0 


rId's 8 and Happinefs did wholly de- 


pend; ver. 24. Neither Jay they in their . let 
us now fear the, Lord our Gd, that giveth Rain, both 
the former and the latter in his Sea aſon: He reſerveth 


— us. the TY Weeks of th « Harveſt. 
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0 5 the Demonſtrations which Gan: hath given 

of his infinite Power and ien ſhould excite 
us.to Fear and Obedience; fo I {hall ſhew in this 
Chapter, that the Demonſtrations which he hath 
given of his infinite Goodneſs in his Works, may ex- 
cite us to due Fhankfulneſs and Praiſe. It appears 
throughout. the foregoing Survey, what Kindneſs 
Gop bath ſhewn to his Creatures in providing every 
Thing conducing to their Life; Proſperity, and Hap- 


pineſs (a).;. bow hey A are all I Ee and made i 0 
the 


* 
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(a) Si pauca quis tibi dondſſet jugera, accepiſſe te diceres benefici- 
ume immenſa terrarum late patentium ſpatia negas eſe benefierum 4 


. ˙ů % / 


ow ve ou i 


gra 


„ 


Chap. V. Thankfulneſs is Gop's Due. 433 
the beſt Manner, placed in the fitteſt Places of) the 


World for their Habitation and Comfort; accouter'd 


in the beſt Manner, and accommodated with every, 
even all the minuteſt Things that may LW iniſter to 
their Health, Happinefs,” Office, > ' Occafi ons, and 
Buſineſs in the World. 

Upon which Account; Phankfulagit and Praiſe 18 
ſo deaſonahle fo Juſt* a Bebt to tlie Cr eator, that tlie 
Eſalmiſt calleth upon all the 4 J to praiſe God, 
in Pſalm cxlviii. Prazfe him all Hngels, Praiſe Bins 


all bis Hoſts ; Syn, Ho, Stars of Light, Heavens 


of Heavens, "and, atey's 4 tbove the” leauens. The 


Reaſon x given for which i 850 ver. 57 For 'be core; 


manded, and they were created; he 5070 %% ef 
bliſhed them for ever and 2er; ; he Bath made a Ditree 


which they ſhall not paſs. And not theſe Celeſtia!s 


alone, but the Creatures of. the Earth and ns 
too, even the Meteors, Fire and Hail, Show & 

Vapours, flermy Minds fulfilling his Hard. Vea, = 
very Mountains and Hills, Trees, B. eafts, and allCattel, 
creeping Things, and flying Fibl. But in a parti- 
cular Manner, all the Ranks and Orders, all the 


Ages and Sexes of Mankind are charged with this 


Duty; Let them pr aiſe the Name of the Lord, fer 


his Name alone ig excellent ; : his Ste 15 above the 


Earth and waiting N 13. 
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ge OY liquid n FRI teium 3 tot me- 
talla defodit, tot flumina emiſit in æra, ſuper que decurrunt ſola au- 
rum vebentia: argenti, @ris, ferri immans pondus omui bus lecis obru- 
tum, cujus inveſtigand! tibi facultarem dedit „Lega te acce pie 
bene ſictum? Si domus tibi donetur, in qu marmoris aliguid re ſplende- 
at, Sc. Num mediocre munus wocabis ? Ingens tibi domicilium, fi- 
ne 1 incendii, aut ruing metu Aruxit, in quo vides non tenues cru- 
fas----- ſed. integras lapidis pretioſſi mi moles, Sc. negas te ullum 
munus accepiſſe? Et cum iſta que babes magno aftimes, quod eff in- 
grati bominis, nulli debere te judicas? Unae tibi iſtum quem trabis 
piritum? CL Inde iam, per quam ductus vitæ tuæ diſponis atque ord; - 


nat, lucem ? Sc. Senec, de Benef. 1, 4. c. 6. 
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434 Thankfulneſs is God's Due. Book XI. 
And great Reafon there is we ſhould be excited 
to true and unfeigned Thankfulneſs and Praiſe (a) 


Creator hath done for Man alone, without any Re- 
card to the reſt of the Creatures, which ſome have 
held were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
Soul; the incomparable Contrivance, and curious 
Structure of our Body; and the Care and Caution 
taken for the Security and Happineſs of our State, 
and we ſhall find, that among the Whole Race of 
Beings, Man hath eſpecial Reaſcn to magnify the 
Creator's Goodneſs, and with ſuitable ardent Affe- 
Ctions to be thankful unto him. 


1 
1 , # 


() Tempeſtivum tibi jam fuerit, qui in hiſce libris verſaris conſi- 
derare, in utram Familiam recip! . , Platonicamne ac Hippocra- 
ticam, '& aliorum wirorum, qui Nature opera mirantur ; an eorum 
gui ea isſectuntur, quod nan per Pedes natura conſtituit euere Excre- 
menta. Of which having told a Story of an Acquaintance of his, 
that blamed Nature on this Account, he then goes on, At werd ſi 
de bujuſmodi pecudibus plura verba fecero, melioris mentis bomines me- 

ritd mihi forte e dicantque me polluere ſacrum ſermonem, 
guum ego CON DITO RIS noſeri verum Hymnum compono, exiſti- 
moque in eo veram eſſe pietatem, ut fi noverim ipſe primus, de- 
ad & aliis expoſuerim, quænam ſit iꝑſius Sapientia, quæ Virtus, 
que Beonttas. Quod enim culta conveniente exornaverit omnia, nulli- 
gue bona inviderit, id perfect ſſſimæ Bonitatis ſpecimen eſſe flatus ; & 
par quidem ration ejus Bonitas Hymnis nobis eſt celebranda. Hoc au- 
n omne inveniſſe quo patto amnia potiſſi mum adornarentur, ſummæ 
Sapientiæ eft : effecifſe autem omnia, gue voluit, Virtutis ef invite, 
Galen. de Uſu Part, I. 3. c. 100. 
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CHAT MH 
T hat we ought to pay God all due Homage, and 
Worſhip, particularlythat of the Tord S Day. 


_— F OR a Concluſion of theſe Lectures, the laſt 


. Thing I ſhall infer, from the foregoingDemon- 

. {tration of the Being and Attributes of Gop, ſhall 
: be, that we ought to pay God all that Homage and 
a Morſbip whid is Right of Creation and Dominion 
» entitle him ui o, and his great Mercies call for from 

t us. And foraſmuch as the Creator appointed, from 
* the very Creation, one Day in ſeven to his Service, 


it will not therefore be improper to ſay ſomething 
upon that Subject: And if I infiſt ſomewhat parti- 
cularly and largely thereon, the Congruity thereof 
to the Deſign of theſe Lectures, and the foregoing 
Demonftration, together with the too great Inadver- 
tency about, and Neglect of this antient, univerſal, 
and molt reaſonable and neceſſary Duty, will, I 
hope, plead my Excuſe. But that I may ſay no 
more than is neceſſary on this Point, I ſhall confine. 
myſelf to two Things; the Time 5 hath taken, 
and the Buſineſs then to be performed. 


I. The Te is one Day in ſeven, and one of the 
antienteſt Appointments it is, which GO gave to 
the World, For as ſoon as Gon had finifhed 
his fix Days Works of Creation, it is ſaid, Gen. ii. 
2, 3. He refted on the ſeueuib Day from all bis Mort 
vobich he had made. And GO D bleſſed the ſevueniis 
Day, and ſanctiſied it, becauſe that in it be had reſted 
From all his Work. This Sanctification (a), and 


(ga) id Uſibus divints accommodawit, a communi & profanc u- 
2 fu ſegregavit, in uſum ſacrum ad cultum Dei deſtinavit, Kirch. Coa- 
cord, p. 1336, Deſhinari ad aliquid, Sacrari, Cc. Buxtorf. in Verbo. 
L | bleſſing 
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426 Antiquity of the SABBATH. Book XI, 
bleſſing the Seventh Day, WAS ſetting it apart, as a 
Day of Diſtinction from the reſt of the Week- 


| Days, and appropriating it to Holy Uſes and Pur- 
poſes, namely, the Commemoration of that Great 
Work of the Creation, and paying Homage and 


Worſhip to that Infinite Beings Who was the Ef- 
fector of it. 


TY 
OM 


This Day, thus ed from the 2 Beginning, 
for the Celebration of the 7% KT (4 ej, the 
World's Birth- Day, as Phila calls it, was probably 
in ſome Meaſure forgotten in the following wicked 
Ages, which God complains of, Gen. vi. 5 · and ſo 
after the Flood likewiſe. But after the Return out 
of Egypt, when Gop ſettled: the Jewiſh Polity, he 
was pleaſed to renew this Day, and to eſtabliſh it 
for a perpetual ſtanding Law. And according]y it 
was obſcrved down to dur Bleſſed SAvIouk's 
Time, countenanced, and ſtrictly obſerved, by our 
Great LoxD and Maſter himſelf, and his Apo- 
ſtles and Diſciples, in and after his Fime; and 
altho* for good Reaſons the Day was changed 
by them, yet a ſeventh Day bath been conſtantly 
obſerved in al Ages of Chnſlanity;)! down to our 
preſent Time. N 

Thus we have a Doviettooiaeed by Gan TRON'1 
"Dl obſerved throughout all Ages, except ſome "ih 


perhaps, which Aelerve not to ag cond a into 
Example. 


And a wiſe fr MG of 7 > Bo this i is, well 
becoming the Divine Care and Precaution ; ſerving 
for the recruiting our Bodies, and diſpatching our 
Affairs, and at the ſame Time to keep up a Spiri- 
tual Temper of Mind. For by allowing {ix Days 
to Labour, the Poor hath Time to earn bis Bread, 
the Man of Buſineſs Time to diſpatch his Affairs, 
and every Man Time for the Work of his reſpe- 
Ctive Calling. But had there been more, or all our 
Time allotted to Labour and Buſineſs, and none - 2 

reſt 


CH. VI. A ſeventh Daya wiſe Appointment. 437 


reſt and recruit, our Bodies and Spirits would have 
been too much fatigued and waſted, and our Minds 
have been too long engaged about wordly Matters, 
ſo as to have forgotten Divine Things: But the in- 
finitely wiſe Ruler of the World, having taken the 
ſeventh Part of our Fime to his own Service, hath 
prevented theſe Inconveniencies, hath given a Re- 
Jaxation to ourſelves; - and Eaſe and Refreſhment 
to our wearied Beaſts,” to poor fatigued Slaves, and 
ſuch as are under the] Bondage of avaritious, cruel 
Maſters. And 5 one Reafon Moſes gives of the 
Reſervation and Reſt on the feventh Day, Deut. v. 
13, 14, 15. S Days' ſhalt thoit labour, and do all 
yy Mori; but thaS#0t21th4sthe8abbath of the LORD 
% 60D; in it thou ſhalt not dv any Mort, thou, nor 
thy Children, Servants, Cattel, or Stranger, that 
thy Man- Servant and Maid: Servant may regt as well 
as thou. And remember, that thou xo Servant; &c. 
therefene be LORD' thy ο D tommanided' thzt to 
heep the Sabbath" Duy. That carnal; greedy People, 
ſo bent upon Gain, without fuch à Precept, would 
have ſcurce favoured their own Bodies, much leſs 
have had Mercy upon their poor Bondſmen and 
Beaſts; but by this wiſe Proviſion, this great Burden 
was taken off. But on the other hand, as A longer 
Liberty would too much have robbed the Maſter's 
Time, and bred'Idleneſs, fo by this wiſe Proviſion, 
of only one Day of Reſt, to ſix of Labour, that 
Inconvenience was alſo prevented. 
Thus the wiſe Governour of the World hath ta- 
ken Care for the Diſpatck of Buſineſs. But then as 
too long Engagement about worldly Matters, would 
take off Mens Minds from God and Divine Mat- 
ters, ſo by this Reſervation of every Seventh Day, 
that great Inconvenience is prevented alſo; all be- 
ing then bound to worſhip their Great Lord and 
Maſter; to pay their Homages and Acknowledg- 
ments to their infinitely kind Benefactor; and, in a 
5 Word, 


— 
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Word, to exerciſe themſelves in divine, religious 
Buſineſs, and ſo keep up that ſpiritual 'T'emper of 
Mind, that a perpetual, or too long Application 
to the World would deſtroy. 

This, as it was a good Reaſon for the Order of 
a Sabbath to the Jews 3,1 10-13 as gopd a Reaſon for 
our Saviour's Continuance of the like Time in the 
Chriſtian Church. _.:- 

And a Law this is, becoming the infinitely wiſe 
Creator and Conſervator of the World; a LIT, not 
only of great Uſe to the perpetuating the R emem- 
brance of thoſe, greateſt of God's Mercies then 
commemorated, but alſo, 7 57 ne 7 oe 
1 e 5 Ea 


fairs, 3 — our. 1 — or. . Andy 
ſince the Law is fo wiſe and good, we have great 
Reaſon then to practiſe carefully the Duties incum- 
bent upon us; Which will fall under the Conſidera- 
tion of the 
II. Thing I propoſed. the Buſneſs. of the Day, 
which God hath reſerved to himſelf. And there are 
two Things enjoined in the Command: ent, a Ce/- 
fation from Labour and world Suing 3, and that 
we remember 40 fee 7. the, Day, Holy, 
1. There muſt be a Ceſi effation. — worldly Bu- 
ſineſs, or Ref from Labour, as the Word Sab- 
. do all thy 


144 


nor ny belonging 70 thee,. 7 7 

Injunction it is obſervables. how expreſs and parti- 
cular this Commandment is, more than others, in 

ordering all Sorts of Perſons to ceaſe from Work. 


— 


(a) TYQVW C atio, an 


2. We 
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2. We mult remember to keep the Day Hoh. 
Which Remembrance is another Thing allo; in this, 
more than in the other Commandments, and implies, 
1/2, That there is great Danger of our forgetting, 
negleCting, or being hinder*d'from keeping the Day 
Holy, either by the Infirmity and Carnality of our 
own Nature, or from the Avocations of the World. 
21y, That the keeping it Holy, is a Duty of more 
than ordinary Conſequence and Neceffity. e of 
3 Conſequence this is, | 
Firſt, To perpetuate the Remembrance of thoſe 
grand Works of Gop commemorated on that 
Day; in the firſt Ages of the World, the Creation; 
in the middle Ages, che Creation and Delivery 
from Egypt; and under Chriſtianity, the Creation ö 
and Redemption by Chriſt. Which Mereies, with- 
out ſuch frequent Occafions, would be ready to be 
forgotten, or diſregarded, in ſo long a Tract of 
Time, as the World hath alrcady food, and. ny 1 
by God's Mercy ſtin tand. 9 
's econdly, Lo keep up a ſpiritual Temper of Mind, 1 
by thoſe frequent weekly Exerciſes of Religion, as 1 
hath been already mertion'd. 3 
Thirdly, To procure God's Bleffing upon tha 
Labours and Bufinefs of our ſix Days, which we can j4 
never expect ſhou}d'be proſperous, if we are negli- I 
gent of Gop's Time. © For how can we expect i 
God's Bleſſing upon a Week ſo ill begun, with - 
a Neglect, or Abuſe of Gop's firſt Day! ? And by 
therefore if we become unproſperous in the World; 7 1 
if Loſſes, Troubles, or Dangers befal kg Tet us re- 
flect how we have ſpent the Lord's Day; whether 
we have not wholly neglected it, or abuſed it in Ri- 
ot, or made it a Day for taking Journeys, for more 
private Buſineſs, and leſs ſcandalous Labour, as the | 
Cuſtom of too many is. 
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Thus 
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Thus having ſhewn what Reaſon there is to re- 
member to keep Holy the Day dedicated to Gop, 
I ſhall confider how we are to keep it Holy, and 
ſo conclude : Now the Way to keep it Holy, is not 
by bare teſting from Work for that, as a Father 
ſaith, is Sabhatum Boum & Aſfenorum, a Sabbath of 
Beats: But holy Acts are the proper Buſineſs for a 
Holy Day, celebrated by rational Beings. Among 
all which, the grand, principal, and mo univerſal- 
ly p ractis d, is the Public Morſpip of GOD, the aſ- 
fembing at the Public Plate of dae orſbig to pay 
(with our Fellow Creatures) ourflomages, Thanks, 
and Praifes to the infinite Creator and Redeemer of 
the World. This, as it is the moſt reaſonable Ser- 
vice, and proper Buſineſs for this Day, ſo is what 
hath been the Practice of all Ages. It was as early 
as Cal am Abel's Days, Gent iv. 3. wbat was pra- 
ctiſed by religious Perſons in the following, Ages, till 
the giying of the Law; and at the giving of That, 
God was pleaſed to order Places; and his particular 
Worſhip, as well as the Seventh Day. The Taber- 
nacle and Temple were appointed by God's expreſs 


Command; beſides which, there were Synagogues | 


all over the Nation; ſo that i in our Saviour's Time, 
every great Town, or Village, had one; or more 
in it, and Jeruſalem 460, or more (a). 

Al Worſhip of theſe Places, our Bleſſed Sa- 
vIOUR was à conftant and diligent Frequenter of. 
It is ſaid, He went about all the Cities and V illages, 
Teaching, in their Synagogues. and Preaching, and 
Healing, &e. Mal. ix. 35. And St. Luke report- 
eth it as his conſtant Cuſtom and Practice, Luke iv. 
16. And as bis Cuſtam ibu, he went into the Syna- 
gogue on the Sabbath- Day. | 


- " __ 


— — 


(a) See NERD s Works, Vol. 2. P. 35, ard 646. 
Having 
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Having thus mention'd the Practice of CyRi1sT, 


ET it is not neceſſary I ſhould ſay much of the Practice 
| of his Apoſties, and the following purer Ages of Chri- 
| ſtianity, who, in ſhort, as their Duty was, diligent- 


| ly follow'd their great Maſter's Example. They did 
: not think it enough to read and pray, and praiſe God 
at Home, but made Conſcience of appearing in the Pu- 
* blick Aſſemblies, from which nothing but Sickneſs and 
, abſolute Neceſſity. did detain them ;, and if Sick, or in 


: Priſm, or under Baniſhment, nothing troubled them 
f more, than'that\they vould> nat come. to Church, and 
, join their Devotions to the Common Services. If Per- 
f ſecution at any Time farcell them to keep a little cloſe; 
ö yet no ſooner was there the leaſt Mitigation, but they 
6 preſently return'd to their open Duty, and publickly 
7 met all together. No trivial Pretences, no light Ex- 
f cuſes, were then admitted for any one g Abſence from 
1 the Congregationy but according; to the Merit ef the. 
3 Cauſe, ſevere Cnſures were:;paſs'd upon them, &c, 
r | to cxprefsjitiinithe Words of one of our beſt Anti- 
I | quariesi{@)LL ya dong bd; 22 hyw ir aithg 7 
s The publick Worſhip of Gop- then, is not a 
S © Mattter of Indifference, which Men have in their 
» |© own Power to do, or onit, as they pleaſe; neither 
is it enough to read, pray, or ptaiſe God at Home, 
(unleſs ſome inevitable Neceſſity hindereth;) be- 
- [© cauſe the appearing in Gop's Houſe, on hi Day, 
bo is an Act of Homage and Fealiy, due to the CRE-. 
„ Aron, a Right of Souereiguty we pay him. And 
4 fte with-holding thoſe Rights and, Dues from 
GSov, is a kind of rejecting Gon, a diſowning 
his Sovereignty, and a withdrawing our Obedi- 
—ence and Service. And. this, was the very Reaſon 
why the Profanation of the Sabbath was puniſb'd 


with Death among the Fews, the Sabbath being a 


r 


— 


(a) Dr. Cave's Primitive Chriſtianity, Part, 1. cap. 7. 


Sign, 


— — —c. 
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442 Profanation of the Sabbath, &c. Book XI. 
Sign, or 'Badge of the Gop they own'd and 
worſhipp'd (a). Thus Exod. xxxi. 13. My Sab- 
baths ye ſhall keep; for it is a SIGN between me 
and you, throughout your Generations ; that ye may 
know that I am the LORD, that doth ſanctiſ) you; 
or as the Original may be render d, A Sign to ac- 
anowledge, that I Jehovah am your Sanctiſier, or 
your God: For as our learned Mede obſerves, To be 
the Sanctiſier f a People, and to be their God, is 
all one. So likewiſe very expreſly in Ezeft. xx. 20. 
Hallau my Sabbuths, and they-fhall be a Sign be- 
1 
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Fa) At this Day it is cuſtomary ſor Servants to wear the Livery 
of their Maſters, and others to bear Badges of their Order, Profeſ- 
ſien, Servility, Sc. So in former Ages, and divers Countries, it 
was, ufua! to bear Badges, Marks, and Signs on divers Oceaſions. 
In Exek. ix, 4. AI Mark 4was,to be ſet on the Forehead of thoſe that 
lamented the Abominations of the City. The like was to be done up- 
on them in Rev. vii. 3. and ix. 4. 8d the Wotſhippers of the 
. Beaſt, Rev, xiti, 16. were to receive a XA Ye, A Mark in their 
0 right Hand, on their Forehead:. Thoſe Xapayutray. Oper) Id es 
Badges, &c. were very common. Soldiers and Slaves hear them in 
11 0 their Arms or Foreheads; ſuch as were matriculated in the Hete - 
1 71, or Companies, | bear'the Badge or Markt of | their Company 
A and whoever lifted himſelf into the Society of any of the ſeveral 
Gods, received a Xo 11%, or a Mark in, his Body, (commonly 
made with red-hot Needles, or ſome burning in the Fleſh,) of the 
God he had lifted himſelf under. Aud after Chriſtianity was plant- 
ed, the Chriſtians had alſo their Sign of the Groſs, And not on 
Marlks in their Fleſh, Badges on their Cloaths, &c, were uſual; 5 
but alſo the Dedication of Days to their imaginary Deities. Not 
to ſpeak of 'their Feſtivals, &. the Days of the Week were all de- 
dicated to ſome of their Deities, -; Among the- Romans, Sunday and 
Monday, to the Sa and Aeon; Tueſday to Mars; Wedneſday to 
Mercury, & c. So our Saxor Anceſtors did the ſame; Sunday and 
Monday, (as the Romans did,) to the Sun and Moon; Tueſday to 
Tuyſco; Wedneſday: to Woden; Thurſday to Th; Friday to Fri- 5 
ga; and Saturday to Seater: An Account of which Deities, with. |Þ* 
the Figures under which they were worſhipped, may be met with 


in onr learned Yerſtegan, Chap. 3. P. 68. 


tween 
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Car. VI. N. eceſſity of Publick Worſhip. 443 
tween me and you, that ye may know that I am the 
LORD your GOD ; or rather as before, to ac- 
knowledge that I FE HOY AH am your GOD. 
The Sabbath being thus a Sign, a Mark, or 


Badge, to acknowledge God to be their God, it 


follows, that a Neglect or Contempt of that Day, 
redounded to Gop; to flight that, was ſlighting 
God; to profane that, was to affront God; for 
the Puniſhment of which, What more equitable 
And altho* under Chriſtia- 


nity, the Puniſhment is not made Capital, yet have 


we no leſs Reafon for the ſtrict Obſervance of this 
Holy Day, than the Fetus, but rather greater Rea- 
ſons. For the Gop we worſhip, is the fame: If 
after ſix Days Labour, he was, by the Seventh, 
own'd to be Gon, the Creater ; no leſs is he by 
our Chriſtian Lord's- Day: If by the Celebration 
of the Sabbath, the Remembrance of their Deli- 
verance from the Egyptian Bondage was kept up, 
and Gop acknowledged to be the Effector thereoſ; 
we Chriſtians have a greater Deliverance, we own, 
our Deliverance from Sin and Satan, wrought by. 
a greater Redeemer than Moſes, even the Bleſſed 
JEsus, whoſe Reſurrection; / and the Completion 
of our Redemption thereby, was perform'd on the 
Chriſtian Ford's Day, {<< 1 
And now, to ſum up, and conelude theſe In- 


— 


ferences, and fg put an End to this Part of 


Survey: Since it appears, that the Works of the 
Lox are ſo great, fo wiſely contrived, ſo accu- 
rately made, as to deſerve to be enquired into; 
ſince they are alſo fo manifeſt Demonſtrations of 
the Creator's Being and Attributes, that all the 
World is ſenſible thereof, to the great Reproach 
of Atheiſm: What remaineth? But that we fear 
and obey ſo great and tremenduous a Being; that 
we be truly thankful for, and magnify and * 

is 
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his infinite Mercy, manifeſted to us in his Works. 
And foraſmuch as he hath appointed a Day on 
Purpoſe, from the Beginning, for theſe Services, that 
we may weekly meet together, commemorate und 
celebrate the great Work of Creation; that We may 
pay our Acts of Devatiqn, Worſhip, Homat 
Ane is : 


e this is a 


ligently manage Gop's Time, and diſcharge his 
Buſineſs then, as we do our'own upon fix Days ; 
particularly that with the 3 nit, Me love 
the” Habitatien sf God's Hole, andthe Place where 
his Honour dibellethb; and therefore take up his good 
Reſolution in fal v. 7. with which I ſhall con- 
clude; But as fer me 1 will come into thine Houſe 
in the Multitude of thy Mercy, and in thy Fear will 
J worſhip tewards, thy holy Teepll. „5 

Now to the ſame Infinite Gop, the Omnipotent 
Creator and Preſerver of the Worid, the moſt graci- 
aus Redeemer, Sanctifier, and Inſpirer of Mankind, 
be all Honour, Praiſe, and Thanks, flow and for 
CCC 
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